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Maya  Dates  and  What  They  Reveal 

A    Re-examination    of    the    Evidence    on    Correlation    Between 
Central  American  and  European  Time  Counts 

It  is  highly  desirable  that  an  agreement  be  reached  speedily  among 
scholars  on  the  basic  correlation  of  Maya  and  European  chronology.  Not 
only  is  the  frame  work  of  time  relations  for  all  New  World  history  pro- 
foundly affected  by  this  correlation  in  its  broader  and  more  general  im- 
plications but  an  exact  equation  which  will  unite  the  Maya  and  Julian  day 
numbers^  is  demanded  as  the  key  that  alone  can  unlock  the  mysteries  of 
ancient  science  and  art  in  the  great  civilizations  of  Central  America  and 
Mexico. 

We  now  have  an  embarrassment  of  riches  in  that  several  correlations 
are  in  competition  while  a  single  solution  is  necessary.  Some  excuse  for 
the  unfortunate  conflict  of  opinion  is  found  in  the  confused  record.  The 
evidence  at  critical  points  is  at  once  meager  and  contradictory,  contain- 
ing statements  that  are  irreducible  to  any  logical  pattern.  One  lot  of  cor- 
relations has  been  formed  in  the  normal  way,  on  double  dates  which  com- 
bine the  Maya  and  European  calendar  systems,  these  dates  mostly  occurring 
in  the  documents  of  the  sixteenth  century.  Another  lot  of  correlations 
has  been  formed  on  ideal  solutions  of  the  astronomical  matter  in  the 
ancient  inscriptions-  and  in  the  Dresden  Codex. ^ 

Most  of  the  older  correlations  based  on  the  historical  materials  as  well 
as  nearly  all  the  purely  astronomical  projects  of  more  recent  date  have 
either  lapsed  into  innocuous  desuetude  or  openly  have  been  abandoned  by 
their  sponsors.  Actually  the  brunt  of  controversy  now  strikes  on  two 
proposals,  each  made  on  interpretations  of  scattered  references  from  the 
times  of  the  Spanish  Conquest  but  each  reaching  out  for  confirmation  in 
ancient  dates.  It  is  clear  that  many  ancient  passages  on  stone  and  paper, 
where  planetary  intervals  and  accepted  hieroglyphs  form  an  astronomical 
complex,  must  be  explained.  But  it  would  be  most  unwise  to  demand  ex- 
act parallelism  in  mental  attitude  towards  celestial  phenomena  and  the 
occult  categories  of  astrology  for  peoples  of  the  Old  and  New  World. 
One  thing  is  certain :  the  marvelously  accurate  time  machine  of  the  Mayas 
can  allow  no  shifts  and  equivocations.  Once  the  proper  equation  which 
will  bring  about  coincidence  of  Maya  days  and  Julian  days  is  established, 


1  The  Maya  day  numbers  of  the  Long  Count  are  comparable  to  the  Julian  day  numbers  of 
Joseph  Scaliger,  much  used  by  astronomers.  The  equation  called  for  in  a  day-for-day  correlation 
is  the  difference  between  the  numbers  applied  for  identical  days. 

'  About  900  dates  on  the  monuments  of  forty  or  more  Maya  cities  of  the  First  Empire  can 
be  placed  in  relative  order  with  intervals   expressible  in   days. 

^  The  Dresden  Codex  is  the  most  important  of  the  three  surviving  Maya  books.  It  can  be 
consulted  in  a  facsimile  published  by  E.  Forstemann  in  1880  and  1892.  See  Bibliography  at 
end  of  this  article. 
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the  time  units,  great  and  small,  of  Maya  chronology  must  he  clicked  off 
according  to  an  inexorable  law. 

Lothrop^  in  a  recent  article  makes  this  statement  regarding  the  correla- 
tion problem  as  it  now  stands  : 

Manj'  efforts  have  been  made  to  reduce  the  ancient  Maya  dates  to  European. 
These  attempts  have  been  founded  upon  the  conflicting  documentary  evidence  of  the 
sixteenth  century  from  Yucatan  and,  in  recent  years  upon  astronomical  evidence  con- 
tained in  Maya  codices  and  inscriptions.  Ultimate  elucidation  must  depend  upon 
the  astronomy  but  any  such  correlation  must  pass  the  barrier  of  documentary 
evidence. 


The  Prim.\ry  Evidences  for  Correlation 

In  the  paper  that  follows  I  ])lan  to  cover  as  briefly  as  possible;  first,  the 
primary  evidences  for  correlation ;  second,  the  lunar  statements  on  the 
ancient  monuments  and  in  the  Dresden  Codex  which  have  been  the  main 
ground  of  contention;  third,  all  additional  records  astronomical  and  other- 
wise which  bear  in  any  important  way  upon  the  main  problem.  I  wish 
this  paper  to  be  clear,  self-contained  and  uniformly  respectful  of  the 
opinions  of  others. 

The  Time-Machine  of  the  Mayas.  The  time-machine  pieced  to- 
gether by  modern  science  from  the  relics  of  the  Maya  civilization  is  an 
intellectual  construction  with  wheels  turning  upon  wheels,  so  to  speak. 
The  unit  time  cog  engaging  all  wheels  is  the  day.  One  set  of  wheels 
serves  to  number  days,  another  set  to  name  them  and  a  third  set  distributes 
these  ninnbered  and  named  units  over  the  365  places  of  an  annual  calendar. 

The  ascending  values  of  Maya  numbers  are : 

Kin        (sun  or  day)  1  day 

Uinal     (from  "u"  moon)  20  days 

Tun        (          stone)  360    " 

Katun    (    20  stone)  72,000    " 

Baktun  (  400  stone)  144,000   " 

Pictun   (8000  stone)  2,880,000    " 

The  count  may  go  higher.  EiTectively  the  second  value  has  the  number 
of  days  in  a  month  of  the  annual  calendar  and  the  third  value  has  the 
number  of  days  in  18  months,  differing,  therefore,  from  a  calendar  year 
only  by  the  amount  of  the  five  epagomenal  days.  All  other  values  except 
that  of  the  third  place  are  multiples  of  20,  and  etymologically  the  time 
units  above  the  tun  form  a  new  vigesimal  count  of  tuns.  But  this  should 
not  lead  us  to  believe  that  the  ]\Iayas  were  counting  anything  but  days. 
These  numbers  are  written  by  place-value  notation  through  the  device  of 
dot-and-bar  numerals  as  the  digits  in  each  place,  the  dots  being  I's  and  the 


1  Lothrop.  S.   K.,   1928. 
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bars  5's,  so  that  2  dots  in  front  of  3  bars  are  17.     In  addition,  there  is  a 
special  sign  for  zero,  this  being  a  full  zero  rather  than  an  empty  zero.^ 

The  artistic  motive  in  Maya  notation  may  have  led  to  the  invention  of 
the  devices  called  period  glyphs  which  reinforce,  as  it  were,  the  ordinary 
concept  of  place  values.  But  from  this  invention  came  the  possibility  of 
recording  round  numbers  in  abbreviated  fashions. 


Fig.  1.     The  Maya  Day  Signs  and,  below,  the  manner  of  writing  them  with 
numerical  coefficients  for  the  tzolkin  cycle. 


Two  wheels  turning  upon  each  other  produce  the  designations  of 
the  days ;  one  which  is  marked  with  the  ntimbers  1  to  13  revolves  tipon  an- 
other marked  with  20  names  so  that  composite  designations,  1  Imix,  2  Ik, 
etc.  are  produced  in  a  permutation  of  13  x  20=260  days:  see  Table  I. 
This  is  the  famous  tzolkin  of  the  Mayas  and  the  tonalamatl  of  the  Aztecs. 
The  20  names  are  written  with  hieroglyphs  (Figure  1)  and  the  coefficients 
with  dot-and-bar  numerals. 

A  third  set  of  ideal  wheels  distributes  the  counted  and  named  days  over 
the  pattern  of  a  vague  year  constructed  with  18  months  of  20  days  each 
plus  a  short  period  of  5  days.    The  first  position  in  each  month  is  recorded 


1  I  have  explained  this  concept  at  some  length.     See  Spinden,   1924,  pp.  18-22. 
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TABLE  I 

• 

The  Maya  Tzolkin 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Imix 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

Ik 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

Akbal 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

Kan 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

Chicchan 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

Cimi 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

Manik 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

Lamat 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

Muluc 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

Oc 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

Chuen 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

Eb 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

Ben 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

Ix 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

Men 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

Cib 

3 

10 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

Caban 

4 

11 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

Eznab 

5 

12 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

Cauac 

6 

13 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

Ahau 

7 

1 

8 

2 

9 

3 

10 

4 

11 

5 

12 

6 

13 

with  zero  and  the  others  with  numerals  which  run  from  1  to  19.     The 
month  signs  are  shown  in  Figure  2.    This  is  a  vague  year  Hke  that  of  the 


Fig.  2.     The  Maya  Month  Signs  and,  below,  the  manner  of  writing  them  with 
numerical  coefficients  to  indicate  places  in  the  months. 
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Egyptians  uncorrected  by  intercalation.  In  combination  with  the  tzolkin 
the  year  positions  cover  what  is  known  as  the  calendar  round  of  52x365= 
18980  days.  In  combination  with  the  numeration  other  over-cycles  are 
produced  all  of  which  are  expressible  in  definite  numbers  of  the  day  as  a 
fundamental  time  unit. 


Q 


Fig.   3.      Initial    Series   giving   complete   Maya   Dates.      The   head   in   the   center   of 

the  top  glyph   is   the  title.     In  these   inscriptions   from  the   Leyden   Plate,    Stela   A 

of  Copan  and  Stela  F  of  Quirigua,  the  subject  is  Venus  . 


The  Mayas,  against  this  background  of  numbers,  designations  of  the 
tzolkin  and  places  in  the  year,  which  are  usually  called  month-positions, 
ran  ofif  other  patterns  formed  on  such  astronomical  intervals  as  lunations, 
eclipse  seasons,  mean  synodical  revolutions  of  Venus,  Mars  and  other 
planets.  These  are  described  as  special  calendars.  The  fundamental  idea 
in  all  these  arrangements  was  to  reach  ephemerides  of  the  perpetual  type. 
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to  borrow  the  antithetical  ])hrase  of  a  French  astronomer.  Actually,  it 
was  not  possible,  even  for  the  Mayas,  to  construct  inflexible  conditions  in 
the  heavens.  But  we  are  justified  by  the  evidence  in  believing  that  the 
makers  of  the  Maya  time  machine  were  unutterably  opposed  to  backing 
and  tilling,  or  in  other  words  to  intercalations  and  excisions.  So  far  as 
we  may  observe  they  went  no  further  than  to  use  temporary  "regents"  in 
this  or  that  uncorrected  calendar,  these  regents  being  stages  which  were 
themselves  ])art  of  an  over-cycle.  By  such  collateral  bases  they  managed 
to  keep  the  true  places  of  natural  phenomena  well  in  hand  without  sacri- 
ficing continuity  in  their  time  count. 

In  Figure  3  several  inscriptions  are  given  which  present  complete  Maya 
dates.  In  each  case  the  count  is  nlade  from  the  Mundane  Era  and  reaches 
a  final  declaration.  The  Mundane  Era  is  4  Ahau,  in  the  tzolkin,  8  Cumhu 
in  the  year  or  Jiaab  and  has  a  number  written  with  13  in  the  fifth  place 
value.  We  transcribe  this  Mundane  Era  as  13-  0-  0-  0-  0,  4  Ahau  8 
Cumhu.  The  number  must  be  regarded  as  a  special  kind  of  zero  for  the 
next  baktun  is  not  14  but  1. 

The  abbreviated  dates  of  the  Mayas  are  of  three  principal  kinds  : 

a.  Period  ending  dates  which  are  tzolkin  statements  placed  in  a  year 
and  joined  wath  a  period  glyph  having  a  numerical  coefficient  and  which 
are  practicallv  as  effective  for  chronological  purposes  as  Long  Count 
dates. 

b.  Calendar  round  dates  which  are  merely  tzolkin  statements  placed 
in  the  year;  and  which  rtm  at  intervals  of  18980  days  in  the  Long  Count. 

c.  Tzolkin  statements  alone,  which  have  little  chronolosrical  value  since 
they  come  back  every  260  days.  Records  of  Maya  month  positions  with- 
out days  are  not  usual. 

The  Same  Maya  Date  by  Different  Methods 
Long  Count  9-13-  0-  0-  0,    8  Ahau  8  Uo 

Period  Ending  Thirteen  katuns,  8  Ahau  8  Uo 

Calendar  Round  8  Ahau  8  Uo 

Tzolkin  8  Ahau 

The  system  explained  above  applies  to  the  Mayas  in  the  heyday  of  their 
civilization.  The  difficulty  of  correlation  comes  from  the  fact  that  this 
civilization,  already  eclipsed  by  civil  war,  was  swept  away  by  the  Span- 
iards. The  seeds  of  ancient  learning  conserved  in  books  w'ere  burned 
upon  the  scaffolds  of  the  Inquisition  and  the  native  priesthood  persectited 
as  devil  worshippers. 

Interrelations  of  Ancient  and  Modern  Maya  Records.  The  Maya 
Chronicles  are  the  merest  digests  as  regards  historical  content  but  they  are 
cast  in  a  chronological  mould.  Events  in  them  are  referred  to  katuns  and 
sometimes  to  tuns.  The  conclusion  is  irresistible  that  these  time  periods 
are  really  round  numbers  clicked  off  by  the  ancient  time-machine,  in  an 
tmbroken  succession  out  of  the  golden  past.     This  belief  is  strengthened 
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by  the  great  scope  of  these  digests  which,  for  all  their  meager  comment, 
cover  more  than  fourteen  centuries  before  the  coming  of  the  Spaniards. 
Indeed,  these  tuns  and  katuns  of  the  Maya  Chronicles  are  now  gen- 
erally believed  to  be : 

a.  360  and  7200  days  in  length,  respectively. 

b.  Round  numbers  of  the  third  and  fourth  degrees  of  value,  respec- 
tively, in  a  count  of  elapsed  days  running  in  a  modified  vigesimal  system 
from  a  normal  date,  4  Ahau  8  Cumhu,  which  is  the  common  zero  for 
Maya  chronological  statements. 

c.  Designated  by  the  day  Ahau  with  which  they  terminate,  this  day 
Ahau  in  the  case  of  katuns  having  coefficients  which  recede  by  twos, 
namely  in  the  order  : 

8,  6,  4,  2,  13,   11,  9,  7,  5,  3,  1,  12,  10,  etc. 

d.  Comparable  to  ancient  period-endings  but  with  the  number  of  the 
period  and  its  month  position  suppressed.  To  revert  to  the  previous 
example  9-13-  0-  0-  0,  8  Ahau  8  Uo,  where  the  period-ending  abbreviation 
reads  13  katuns,  8  Ahau  8  Uo,  the  same  date  in  the  u  kahlay  katunoh 
system  of  the  Chronicles  becomes  Katun  8  Ahau.  The  cycle  now  covers 
13  X  7200=:93600  days  or  something  over  256  years. 

In  several  documents  besides  the  Chronicles  events  in  the  sixteenth 
and  seventeenth  centuries  are  stated  to  fall  in  certain  katuns.  the  idea 
being  that  the  events  took  place  within  7200-day  periods  named  by  their 
terminal  days.  Before  taking  up  these  statements,  several  other  chrono- 
logical matters  must  be  laid  before  the  reader. 

The  Mayas  at  the  time  of  the  Conquest  also  were  accustomed  to  fix 
events  in  years  of  365  days  each,  these  years  being  called  by  the  name  of 
their  beginning  day,  a  system  oddly  at  variance  with  that  of  tuns  and 
katuns.  The  days,  Kan,  Muluc,  Ix  and  Cauac  are  ciitz  haab  or  year 
bearers.  They  are  placed  in  the  month  position  1  Pop  although  in  the 
ancient  usage  this  becomes  2  Pop.^  With  their  appropriate  numerical 
coefficients  the  year-bearers  produce  a  cycle  of  52  years. 

This  year-bearer  system  ties  in  with  the  katun  system  in  that  days  of 
the  tzolkin  are  a  common  element.  The  year-bearer  itself  is  a  tzolkin 
statement  in  a  known  but  generally  unexpressed  month  position,  namely 
2  Pop.  There  is  abundant  evidence  of  the  correspondence  between  Maya 
years  and  Christian  years  without  important  conflict  in  original  authori- 
ties.    For  purposes  of  reference  a  full  round  of  the  year-bearer  cycle  is 

1  The  apparent  shift  of  one  day  in  the  possible  month  position  of  the  days  in  the  tzolkin  cycle 
has  been  much  commented  upon  but  really  it  is  unimportant.  In  ancient  times  Ahau,  for  instance, 
could  be  found  in  the  month  positions  marked  by  the  numerals  3,  8,  13  and  18,  while  at  the  coming 
of  the  Spaniards  it  occupied  the  positions  designated  by  2,  7,  12  and  17.  It  is  pretty  certain, 
however,  that  dates  can  be  converted  from  one  system  to  the  other  by  keeping  the  tzolkin  statement 
unchanged  and  shifting  the  month  position  by  one  place.  The  few  dates  in  the  late  method 
are  nearly  all  post-Spanish.  On  the  rings  of  the  Ball  Court  at  Uxmal  it  may  be  the  intention 
to  declare  that  10  Ix  17  Pop  and  10  Ix  16  Pop  are  the  same  day.  On  page  66  of  the  Chronicle 
of  Oxkutzcab  a  series  of  tun-endings  are  recorded  and  when  the  shift  of  one  day  is  applie'd 
to  the  month  positions  to  resolve  the  ancient  alignment  the  tun  endings  actually  emerge  as  round 
numbers   of    a    possible    historical   location. 
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given  herewith.     Other  occurrences  of  the  year  names  can  be  found  by 
adding  or  subtracting  52  years  or  a  multiple  from  the  places  given  here. 


TABLE  II 
The  Round  of  Maya  Year^Bearers 


1  Kan 

2  Muluc 

3  Ix 

4  Cauac 

5  Kan 

6  Muluc 

7  Ix 

8  Cauac 

9  Kan 

10  Muluc 

11  Ix 

12  Cauac 

13  Kan 


1529-30 
1530-31 
1531-32 
1532-33 
1533-34 
1534-35 
1535-36 
1536-37 
1537-38 
1538-39 
1539-40 
1540-41 
1541-42 


Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 


1542-43 
1543-44 
1544-45 
1545-46 
1546^7 
1547-48 
1548-49 
1549-50 
1550-51 
1551-52 
1552-53 
1553-54 
1554-55 


Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 


1555-56 
1556-57 
1557-58 
1558-59 
1559-60 
1560-61 
1561-62 
1562-63 
1563-64 
1564-65 
1565-66 
1566-67 
1567-68 


Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 

Kan 

Muluc 

Ix 

Cauac 


1568-69 
1569-70 
1570-71 
1571-72 
1572-73 
1573-74 
1574-75 
1575-76 
1576-77 
1577-78 
1578-79 
1579-80 
1580-81 


The  interrelations  of  the  u  kahlay  katunob,  or  katun  cycle  of  the  ]\Iaya 
Chronicles,  and  the  year-bearer  cycle  cannot  be  reduced  to  a  repeating 
coincidence  within  usable  limits.  Thirteen  katuns  and  five  calendar  rounds 
open  up  a  gap  of  1300  days,  thus: 

13  X    7200  days  =  93600  days 
5  X  18980    '*      =  94900    " 

This  1300  day  difference  between  proximate  multiples  is  a  most  important 
factor  in  the  problem  of  adjusting  the  Maya  dates  of  the  sixteenth  cen- 
tury to  their  proper  positions  in  the  Long  Count. 

One  statement,  collected  by  Pio  Perez  in  the  first  half  of  the  last  cen- 
tury from  a  document  now  lost,  does  link  the  u  kahlay  katunob,  or  cycle 
of  the  katuns,  with  the  round  of  52  year-bearers.  The  day  Ahau  which 
gives  its  name  to  the  katun,  and  which  is  really  the  terminal  day  of  a 
7200  day  period,  is  declared  in  this  statement  to  be  the  second  day  of  a 
Cauac  year.  This  can  only  mean  that  the  Ahau  in  question  fell  on  3  Pop, 
a  condition  possible,  in  connection  with  katuns,  only  at  intervals  of 
7Z  X  7200=525600  days.^ 

On  this  specific  information  the  following  identification  in  the  JNIaya 
Long  Count  of  the  last  katun  to  be  celebrated  by  the  pagan  Mayas  is 
made : 

Katun  2  Ahau  =  12-8-  0-  0-  0,  2  Ahau  3  Pop. 
Here  the  katun-ending  day  precisely  fulfills  the  rare  condition  of  coming 
immediately  after  a  1  Cauac  year-bearer,-  corresponding  to  1516-17  in  the 
Christian   Era.      The   identification  is   inherently   probable   and   has   been 


^  Pio  Perez  worked  out  a  katun  24  years  in  length  so  that  every  katun  could  fall  on  the  second 
day  of   a   Cauac  year.      No   such   period   was   used. 

=  The  next  earlier  case  is  8-15-  0-  0-  0,  5  Ahau  3  Pop,  when  the  first  Maya  dates  were  being 
recorded    on    monuments   at    Uaxactun. 
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reached  by  another  and  entirely  different  method  which  is  due  for  con- 
sideration in  another  place.  The  exact  day  in  our  calendar  when  this 
katun  ending  occurred  need  not  concern  us  at  this  point  in  our  inves- 
tigation. 

The  nearest  other  identifications  of  2  Ahau  as  a  katun  ending  (but  not, 
of  course,  as  3  Pop  too)  are  found  13  katuns  on  either  side  of  the  posi- 
tion noted  above  or  at : 

11-15-  0-  0-  0,  2  Ahau  8  Zac  and  13-  1-  0-  0-  0,  2  Ahau  3  Chen. 
These  are  not  as  probable  as  the  first  position  on  2  Ahau  3  Pop  but  both 
have  been  used  in  correlations.  A  restatement  shows  A  as  the  best  arrange- 
ment, B  as  a  secondary  possibility  that  would  shorten  the  age  of  the  ancient 
inscriptions  over  A  by  260  tuns  while  C  would  lengthen  the  age  by  a  like 
amount. 

B.  Katun     2  Ahau,  11-15- 0-  0-  0,    2  Ahau  8  Zac,         Year    4  Ix         (1519-20) 

A.  Katun     2  Ahau,  12-  8-  0-  0-  0,    2  Ahau    3  Pop,         Year    1  Cauac  (1516-17) 

C.  Katun     2  Ahau,  13-  1-  0-  0-  0,    2  Ahau    3  Chen,       Year  10  Cauac  (1512-13) 

When  we  carry  these  three  tentative  bases  for  the  correlation  of  the 
Long  Count,  the  u  kahlay  katunob,  the  Maya  year-bearer  cycle  and  the 
corresponding  years  of  the  Christian  Era  forward  1  katun,  we  get : 

B.  Katun  13  Ahau,  11-16-  0-  0-  0,  13  Ahau  8  Xul,  Year  11  Ix  (1539-40) 
A.    Katun  13  Ahau,  12-  9-  0-  0-  0,  13  Ahau    8  Kankin,  Year    7  Ix         (1536-37) 

C.  Katun  13  Ahau,  13-  2-  0-  0-  0,  13  Ahau    3  Zotz,       Year    4  Cauac  (1532-33) 

Actually,  the  proofs  derived  from  historical  references  develop  in 
series  from  each  of  these  bases.  That  is,  all  evidence  in  agreement  with 
A  must  conform  to  the  years  in  the  middle  column  in  Table  III,  and  in 
close  cases  to  certain  places  in  these  years. 


TABLE 

III 

Maya  Katuns  and 

THE  Years  in 

Which  They  Ended 

According  to 

Three  Basic  Correlations 

B 

A 

C 

Katun    2  Ahau 

1520 

1516 

1513 

Katun  13  Ahau 

1539 

1536 

1532 

Katun  11  Ahau 

1559 

1556 

1552 

Katun    9  Ahau 

1579 

1575 

1572 

Katun    7  Ahau 

1598 

1595 

1591 

Katun    5  Ahau 

1618 

1615 

1611 

Katun    3  Ahau 

1638 

1634 

1631 

Katun    1  Ahau 

1658 

1654 

1650 

Katun  12  Ahau 

1677 

1674 

1670 

Katun  10  Ahau 

1697 

1694 

1690 

Evidence  Regarding  Katun-Endings  in  the  Sixteenth  Century,    We 

now  pass  to  a  consideration  of  statements  by  which  katuns  and  Christian 
years  can  be  related.     We  take  up  the  evidence  beginning  with  the  Katun 
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2  Ahaii  in  which  the  first  contacts  were  estabHshed  between  the  Mayas 
and  the  Spaniards. 

Katun  2  Ahau,  B=1520,  A=1516.  C=1513. 

In  the  Maya  Chronicles,  proper,  Katun  2  Ahau  is  signahzed  by  the 
first  appearance  of  the  Spaniards  and  by  the  outbreak  of  smallpox,  which 
amounts  to  about  the  same  thing,  since  this  disease  was  unknown  in 
ancient  America.  It  may  have  been  brought  to  Yucatan  by  Valdivia  and 
his  shipwrecked  sailors  of  1511  or  it  may  have  been  spread  by  refugees 
from  the  region  of  the  Isthmus.  Cordova  coasted  Yucatan  early  in  1517 
after  the  close  of  Katun  2  Ahau  in  A  and  C  but  in  the  previous  year  slave 
raiders  had  already  attacked  the  Bay  Islands  at  no  great  distance  from 
Maya  territory  and  carried  off  to  Cuba  a  large  part  of  the  population. 
From  this  contact,  smallpox  might  have  been  introduced  within  the  limits 
of  a  Katun  2  Ahau  ending  in  1516. 

In  Chronicle  11  there  is  a  reduplication  of  a  round  of  katuns  and 
under  the  first  entry  of  the  Katun  2  Ahau  now  being  considered  we  read: 

On  the  thirteenth  tun  foreigners  passed,  they  say  for  the  first  time,  to  this  land, 
the  province  Yucatan :    four  score  years  and  thirteen. 

The  intention  is  probably  to  give  the  13th  tun  after  the  close  of  Katun 
2  Ahau  because  7  tuns  before  the  close  disagrees  with  all  three  provisional 
bases. ^  But  13  tuns  after  the  close  would  give  1529  according  to  arrange- 
ment A  and  might  refer  to  the  first  campaign  of  Montejo  for  the  conquest 
of  Yucatan.  The  "four  score  years  and  thirteen''  probably  states  the  in- 
terval between  the  destruction  of  Mayapan  and  the  beginning  of  warfare 
with  the  Spaniards  which  also  agrees  with  the  1529  position. 

The  termination  of  a  katun  (presumably  Katun  2  Ahau)  is  definitely 
placed  by  Nakuk  Pech  and  Macan  Pech  in  1517,  but  in  an  original  docu- 
ment upon  which  their  account  is  based  it  may  have  been  in  a  year  1  Cauac 
which  corresponded  to  1516-17.  Cosme  de  Burgos  or  some  other  early 
writer  made  the  statemerit  used  by  Juan  Pio  Perez  that  the  katuns  were 
named  after  the  second  days  of  certain  Cauac  years.  It  does  not  appear, 
however,  that  this  Katun  2  Ahau  was  specifically  stated  as  an  example  of 
operation. 

Nakuk  Pech-  and  IMacan  Pech^  sa}" : 

The  year  1517:  in  that  year  they  ceased  taking  the  katun,  they  ceased  setting  up 
the  town-stone  for  a.  each  twentieth  tun  they  were  wont  to  set  up  the  town-stone ; 
as  yet  tlie  Spaniards  had  not  come  for  the  second  time  to  the  region ;  after  the  com- 
ing of  the  Spaniards  it  ceased  to  be  done. 

The  evidence  for  Kattm  2  Ahau  strongly  favors  arrangement  A.  which 
also  demands  a  Katun  13  Ahau  ending  in  1536  on  13  Ahau  8  Kankin. 


1  The  date  1511  for  the  arrival  of  the  shipwrecked  Spaniards,  of  whom  Jeronimo  de  Aguilar 
was  the  most  famous  survivor,  is  given  by  Nakuk  Pech,  Macan  Pech  and  Bishop  Diego  de  Landa. 
Less  than  7  but  more  than  6  tuns  before  the  katun  gives,  according  to  B,  1513-14;  A,  1509-10;  C, 
1506-07. 

=  Brinton,    1882,   a,   pp.    202-203   and   226-227. 

3  Martinez,    1926,    b,   p.    16. 
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Katun  13  Ahau :  B=1539,  A=1536,  C=1532. 

Juan  Pio  Perez  gives  1536  as  the  year  when  a  katun  ended  but  his 
sources  are  unknown.  The  occult  katun  wheels  of  the  Books  of  Chilam 
Balani  and  an  illustration  in  CoguUudo  point  strongly  to  the  confusion  of 
the  katun  ending  at  this  time  with  the  death  of  Napot  Xiu.  Both  Morley^ 
and  Spinden-  have  examined  these  katun  wheels,  with  their  prophesies  of 
the  various  katuns  and  the  ceremonial  cycle  of  places  and  persons  used  in 
connection  with  katun  dedications.  The  arrow  stuck  in  the  eye  of  the 
head  for  Katun  13  Ahau  has  been  confused  with  the  death  of  a  priest  of 
Mani  called  Ahkin  Chi,  supposed  to  be  the  father  of  the  Caspar  Antonio 
Xiu,  who  rose  to  be  the  official  interpreter.  The  heads  are  labelled  Ah 
Kin  Cliil  Koba  and  carry  the  number  13  (see  Figure  4). 


^^Ct*  y  »"/  ff'n  c^'i^  coia 


III n  C^i/  Co  DO.   V hJU  na  ?U/tt 


Fig.   4.      Mystical   references   to   the   closing   of   Katun    13   Ahau   in    1536,    confused 
with  the  death  of  Ahkin   Chi. 


There  are  statements  in  connection  with  Katun  13  Ahau  in  various 
passages  of  the  Book  of  Chilam  Balam  of  Chumayel  but  they  cast  little 
light  upon  our  problem.  For  instance,  on  page  85  of  this  manuscript  we 
read  "Katun  13  Ahau,  first  appeared  the  ship  of  the  strangers  at  Cam- 
peche."  This  is  most  likely  a  reference  to  the  disastrous  attempt  of  Cor- 
dova to  fill  his  water  casks  in  1517  or  it  may  refer  to  the  base  established 
there  by  Monte  jo  in  1531. 

Katun  11  Ahau,  B=:1559,  A=1556,  C=1552. 

The  best  information  concerning  the  end  of  Katun  13  Ahau  is  ob- 
tained from  very  clear  references  to  events  in  Katun  11  Ahau,  and  espe- 
cially to  the  founding  of  Merida.  The  Spaniards  arrived  in  the  region  of 
Ichcaanzihoo  or  Tiho,  an  ancient  ruined  city,  in  1541  and  on  January  6, 
1542,  O.S.,  they  founded  their  capital  on  this  site.  The  deserted  build- 
ings of  the  Mayas  reminded  them  of  the  Roman  ruins  at  Merida  in  Spain, 


M920,   pp.   472-473;   478-487. 
=  1924,  pp.   89-90. 
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hence  the  nanie.^  Xakuk  Pech  says  in  his  Chronicle  of  Chicxuluhchen  : 
"The  fifth  division-  of  Katun  11  Ahau  was  placed  when  the  Spaniards 
arrived  and  settled  the  city  of  Merida.''  An  identical  Maya  text  in  the 
Chronicle  of  Yaxkukul  is  translated  as  follows  by  IMartinez  :^  "At  the 
fifth  division  when  was  established  the  idol  of  Buluc  Ahau,  then  it  was 
that  the  Spaniards  returned  and  settled  themselves  there  in  that  city  of 
Tiho." 

Both  Nakuk  Pech  and  Macan  Pech  agree  again  in  another  passage 
which  correctly  states  the  Maya  year-bearer  for  1541-42.  The  renderings 
of  Brinton  and  Martinez  are: 

Brinton* : 

The  third  time  they  arrived  they  settled  permanently,  in  the  year  1542  they 
settled  permanently  in  the  territory  of  Merida,  Kan  being  the  year  bearer  according 
to  the  Maya  reckoning. 

Martinez ' : 

The  third  time  they  arrived  was  when  they  definitely  settled,  that  was  the  year 
1542.  It  was  then  that  they  definitely  established  themselves  here  in  Ichcaanzihoo 
where  now  they  are,  the  year  13  Kan  was  the  dominical  or  regent  year  according  to 
the  Maya  count. 

These  statements  are  in  exact  agreement  with  the  correlation  which 
places  Katun  2  Ahau  of  the  Discovery  in  1516  and  Katun  13  Ahau  of 
First  Campaigns  in  1536  but  not  as  regards  B  and  C  whicli  call  for  the 
end  of  the  latter  in  1539  and  1532  respectively. 

A  less  explicit  but  still  accurate  statement  is  found  on  page  85  of  the 
Chumayel  Manuscript : 

This  year  1542  it  was,  wherein  was  founded  the  district  of  Tiho,  Ichcaanzihoo, 
Katun  11  Ahau  it  was,  and  the  first  ruler  was  Don  Francisco  Montejo,  the  Ade- 
lantado.  Then  the  towns  were  given  to  the  strangers,  the  strong  men ;  in  the  year 
1542  the  tribute  began,  1545  was  the  year  when  the  fathers  came  ...  it  hap- 
pened four  years  after  the  strangers  came,  and  then  also  began  baptism  .  .  .  and 
the  towns  were  divided. 

Katun  11  Ahau  is  preeminently  the  Katun  of  the  Spanish  Conquest 
but  only  in  one  place  do  we  have  an  explicit  statement  of  a  tun,  namely 
in  Chronicle  IV  where  Tun  7  is  mentioned.  We  have  seen  that  the  foun- 
dation of  Merida  took  place  after  the  placing  of  Tun  5  and  during  the 
course  of  Tun  6.  In  the  present  connection  Tun  7  may  mean  the  con- 
solidation of  the  Spanish  Conquest  over  all  northern  Yucatan. 

Landa  is  pretty  clearly  in  error  when  he  says :" 

The  Indians  say,  for  example,  that  the  Spaniards  first  arrived  at  the  city  of 
Merida  in  the  year  of  the  nativity  of  our  Lord  1541,  which  was  precisely  the  first 
year  of  the  era  of  Buluc  Ahau  .  .  .  and  that  they  arrived  in  the  very  month  of 
Pop,  which  is  the  first  month  of  tliis  year. 

^  Relaciones  de  Yucatan  I.   p.   54. 

"The  word  used  is  t:uc  which  is  heie  equivalent  to  tuu.  The  fifth  tun  after  the  placing  of 
Katun  13  Ahau,  nr  the  fifth  tun  in  a  current  katun  ihte  to  end  on  1 1  Ahau,  occurred  considerably 
less  than  a    year  before   the   foundation. 

■■'  1926.  b,  p.  5. 

*  1882,  a.  p.  228. 

■•  1926.   p.    18. 

"  1864,    pp.    314-316. 
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Perhaps  Landa  misunderstood  his  informant  who  might  have  said  that 
the  first  quarter  or  hotun  of  Katun  11  Ahau  was  placed  when  the  Span- 
iards reached  the  vicinity  of  Ichcaanzihoo  during  July,  1541.  This  ap- 
parently explicit  statement  of  Landa  has  long  been  a  stumbling  block.  It 
agrees  with  no  other  information  and  advances  no  tentative  correlation, 
and  must  be  ruled  out  as  erroneous. 


Katun  9  Ahau,  B=1579,  A=1575,  C=1572. 

In  Katun  9  Ahau  came  Bishop  Toral  who  ended  the  reign  of  terror 
inaugurated  by  Diego  de  Landa  as  head  of  the  Inquisition.  Christianity 
had  been  introduced  on  an  effective  scale  in  1545  with  the  arrival  of  sev- 
eral friars,  but  Toral  was  the  first  resident  bishop  and  he  arrived  in  time 
to  take  of^ce  on  August  15,  1562.  The  most  sharply  focused  statement  is 
that  in  Chronicle  IV  which  reads : 

Katun  9  Ahau :  no  stone  was  taken  at  this  time,  in  this  katun  first  came  the 
bishop  Friar  Francisco  Toral :  he  arrived  in  the  sixth  tun  of  Katun  9  Ahau. 

The  nearest  approach  is  found  in  A,  for  according  to  this  arrange- 
ment Bishop  Toral  arrived  while  Tun  7  still  had  some  days  to  run. 


Katun  7  Ahau,  B=1598,  A=  1595.  C=1591. 

Bishop  Landa  died  on  April  29,  1579  O.S.  and  in  four  places  the 
Maya  Chronicles  state  that  this  event  fell  in  Katun  7  Ahau :  since  it  does 
so  in  all  three  tentative  bases  our  problem  of  elimination  is  not  advanced. 

Katun  3  Ahau,  B=1638.  A=1634,  C=1631. 

Passing  out  of  the  sixteenth  century  into  the  seventeenth,  one  or  two 
references  are  evidence  to  the  fact  that  a  katun  count  was  still  maintained 
by  pagan  groups  of  Alayas.  In  1618  two  friars  named  Bartolome  de 
Fuensalida  and  Juan  de  Orbita  tried  to  Christianize  the  Itza  of  the  Lake 
Peten  region.  Canek,  the  chieftain  replied  to  them  according  to  Villa- 
gutierre^ :  "That  the  time  had  not  arrived  in  which  they  were  to  put 
aside  the  adoration  of  the  gods,  because  the  age  in  which  they  were  at 
this  time  was  that  which  they  called  Oxahau  which  means  Third  Age."- 
Now  we  know  these  friars  left  IVIerida  after  a  ceremony  held  on  March 
25  and  they  would  surely  have  tried  to  reach  Lake  Peten  during  the  dry 
season.  But  Katun  5  Ahau  continued  under  B  till  September,  1618  so 
B  must  be  eliminated.     A  and  C  are  both  possible. 


1  1704,  pp.  105-106. 

-  Literally   3   Ahau   or  Katun   3   Ahau. 
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Katun   10  Ahau,   B=1697,  A=1694.   C=1690. 

The  last  reference  is  of  a  somewhat  different  kind  in  that  it  related 
to  the  effort  of  another  priest,  Andres  de  Avendano  y  Loyola,  to  arrive 
at  an  actual  correlation  between  the  Maya  ages  or  katuns.  He  was  tryinc^ 
to  defeat  the  Mayas  with  their  own  arguments. 

It  is  obvious  from  Landa's  description  of  about  1553  that  the  Spanish 
churchmen  did  not  understand  the  Maya  system  ;  nevertheless,  we  know 
that  a  generation  later  the\  were  arguing  that  certain  pre-Spanish  proph- 
ecies in  connection  with  katuns  had  been  forewarnings  of  Christianity. 
Landa  does  explain  the  annual  calendar  and  the  52-year  cycle  of  year- 
bearers  and  also  says  that  the  Mayas  had  a  method  of  counting  their  times 
and  affairs  by  ages  or  katuns  which  consisted  of  20  years,  and  that  "they 
counted  thirteen  of  these  twenties  with  one  of  the  twenty  signs  of  the 
month  which  they  call  Ahau,  without  order,  unless  it  be  in  a  backward 
order  as  they  appear  on  the  following  round  wheel."  Yet  it  is  interesting 
to  note  that  the  Katun  11  Ahau  marked  with  a  cross  on  the  katun  wheel 
of  the  Landa  MS  covered  the  time  when  he  was  collecting  his  data. 

\'illagutierre  in  a  parenthetical  note  following  the  reference  to  Katun 
3  Ahau  and  the  Fuensalida-Orbita  Mission  of  1618  says: 

These  barbarians  most  assuredly  count  their  ages  backwards  or  towards  a  deter- 
mined number  which  having  reached,  ihey  forget  and  return  to  the  beginning  of 
the  count ;  because  when  they  withdrew  from  Yucatan,  now  going  on  three  hundred 
years  ago,  they  said  that  it  was  the  Eighth  Age,  and  that  the  time  foretokl  unto 
them  was  not  due ;  and  now  they  said  that  it  was  the  Third  Age,  and  that  tiie 
time  had  not  arrived. 

But  Avendaiio  had  made  a  study  of  Maya  lime  counts  and  reached 

a  conclusion  which  while  not  quite  correct  nevertheless  was  nearly  so. 

He  writes  in  the  relation  of  his  voyage : 

I  tokl  them  that  I  wished  to  speak  to  them  of  the  old  manner  of  reckoning 
which  they  use,  both  of  days,  months  and  ages,  and  to  find  out  what  age  the  present 
one  might  be  (since  for  them  one  age  consists  only  of  twenty  years)  and  what 
prophecy  there  was  about  the  said  year  and  age ;  for  it  is  all  recorded  in  certain  books 
of  a  quarter  of  a  yard  high  and  about  five  fingers  broad,  made  of  the  bark  of  trees 
folded  from  one  side  to  the  otiier  like  screens ;  each  leaf  of  the  thickness  of  a  Mexi- 
can real  of  eight.  These  are  painted  on  both  sides  with  a  variety  of  figures  and 
characters  (of  the  same  kind  as  the  Mexican  Indians  also  used  in  tlieir  old  times), 
which  show  not  only  the  count  of  the  said  days,  months  and  years  but  also  the  ages 
and  prophecies  which  their  idols  and  images  announced  to  them,  or,  to  speak  more 
accurately,  the  devil  by  means  of  the  worship  which  they  pay  to  him  in  the  form 
of  some  stones.  These  ages  are  thirteen  in  number ;  each  age  has  its  separate  idol 
and  its  priest,  with  a  separate  prophecy  of  its  events.  These  thirteen  ages  are 
divided  into  thirteen  parts  which  divide  this  kingdom  of  Yucatan,  and  each  age, 
with  its  idol,  priest  and  prophecy,  rules  one  of  the  thirteen  parts  of  the  land,  accord- 
ing as  they  have  divided  it :  T  do  not  give  the  idols,  priests,  or  parts  of  the  land, 
so  as  not  to  cause  trouble,  although  I  have  made  a  treatise  on  these  old  counts  with 
all  their  differences  and  explanations,  so  that  they  may  be  evident  to  all,  and  the 
curious  may  learn  about  them,  for.  if  we  do  not  understand  them,  I  afiirni  that  the 
Indians  can  betray  us   face  to  face. 

The  chieftain  of  the  Itzas  pretended  ignorance  but  Avendaiio  per- 
sisted in  the  demonstration  and  thereby  really  defeated  himself  for  he 
had  calculated  katuns  at  an  even  20  years,  whereas  in  reality  they  were 
7,200  days  in  length.     Avendaiio  continues : 
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We  agreed  that  four  months  thereafter  was  the  time  wanting  to  fill  out  the 
said  period  when  all  the  older  men  should  receive  baptism.  .  .  .  And  so  ...  I  should 
go  back  to  the  Governor  who  sent  me  till  the  said  four  months  had  passed. 

This  conference  took  place  early  in  January  1696  and  four  months 
more  would  lead  to  April.  If,  therefore,  xAvendaiio  had  counted  by 
twenty  years  from  12-  9-  0-  0-0,  13  Ahau  8  Kankin,^  falling  in  April, 
1536,  he  would  have  reached  the  same  xA^pril  date  in  1696  for  the  termina- 
tion of  Katun  10  Ahau  and  the  beginning  of  Katun  8  Ahau  in  which 
conversion  was  to  take  place.  Actually,  Katun  10  Ahau  had  ended  nearly 
two  years  before  according  to  A,  while  according  to  B  it  would  not  end 
until  1697.  This  argument,  in  view  of  the  sagacity  displayed  in  Aven- 
dano's  general  statement  about  the  Maya  chronological  system,  gives  very 
strong  support  to  tentative  Correlation  A,  and  indeed,  the  weight  of  evi- 
dence bears  heavily  in  favor  of  this  adjustment  throughout  the  record 
examined  above. 

Page  66  of  the  Chronicle  of  Oxkutzcab.  There  is,  however,  one 
rriuch-quoted  document  calling  for  special  consideration.  No  katun  is  men- 
tioned on  the  loose  page  66  of  the  Chronicle  of  Oxkutzcab  (a  page  first 
published  with  translation  and  commentary  by  JMorley  and  rejected  by 
him  as  a  legitimate  record  from  the  times  mentioned  in  the  text),  but  a 
sequence  of  tuns  is  recorded  by  calendar  round  dates  and  year-bearers. 
Although  replete  with  errors  the  tun-ending  dates  obviously  belong  in  the 
Long  Count  in  conformity  with  Correlation  B.  It  is  necessary  to  correct 
every  month  statement  and  in  only  two  cases  out  of  thirteen  is  this  cor- 
rection for  the  normal  one  day  shift  which  differentiates  ancient  from 
modern  dates.  The  year-bearers  and  the  Ahaus  are  usually  correct  and 
the  European  years  correspond  to  the  second  part  of  the  Maya  years. 
I  give  the  comparison  without  correcting  the  text. 


TABLE  IV 
Page  66,  Chronicle  of  Oxkutzcab,  and  Section  of  Maya  Long  Count 


Year 

Year-Bearer 

Day 

Month 

Number 

Day 

Month 

153... 

18  Yaxkin 

11-15-14-  0- 

0, 

2  Ahau 

3  Mol 

153... 

..  5  Kan 

.  .  Ahau 

7  Yaxkin 

11-15-15-  0- 

0, 

11  Ahau 

18  Yaxkin 

1535. 

. .  6  Muluc 

UCeh 

11-15-16-  0- 

0, 

7  Ahau 

13  Yaxkin 

1536. 

..  7Ix 

3  Ahau 

7  Yaxkin 

11-15-17-  0- 

0, 

3  Ahau 

8  Yaxkin 

1537. 

. .  8  Cauac 

12  Ahau 

2  Yaxkin 

11-15-18-  0- 

0, 

12  Ahau 

3  Yaxkin 

1538. 

..  9  Kan 

8  Ahau 

16XuI 

11-15-19-  0- 

0, 

8  Ahau 

18  Xul 

1539. 

..10  Muluc 

4  Ahau 

11  Xul 

11-16-  0-  0- 

0, 

4  Ahau 

13  Xul 

1540. 

..11  Ix 

13  Ahau 

7 

11-16-  1-  0- 

0, 

13  Ahau 

8  Xul 

1541. 

..12  Cauac 

9  Ahau 

2  Xul 

11-16-  2-  0- 

0, 

9  Ahau 

3  Xul 

1542. 

..13  Kan 

5  Ahau 

16  Tzec 

11-16-  3-  0- 

0, 

5  Ahau 

18  Tzec 

1543. 

. .  1  Muluc 

1  Ahau 

11  Tzec 

11-16-  4-  0- 

0, 

1  Ahau 

13  Tzec 

1544. 

..  2Ix 

10  Ahau 

6  Tzec 

11-16-  5-  0- 

0, 

10  Ahau 

8  Tzec 

1545. 

..13  Cauac 

6  Ahau 

1  Tzec 

11-16-  6-  0- 

0, 

6  Ahau 

3  Tzec 

^  As  we  shall  see  8  Kankin  in  1536  corresponded  to  April   12  OS  or  April  22  NS. 
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What  is  the  explanation  of  this  fumbhng  statement  placed  so  early  in 
the  Spanish  Concjuest  before  any  Mayas  were  capable  of  writing  their 
language  in  Spanish  script  ?  In  the  first  place  it  must  be  much  later  than 
the  dates  imply,  h'or  instance,  under  1542  and  the  year  bearer  13  Kan 
we  find  5  Ahau  16  Tzec  which  we  convert  to  5  Ahau  18  Tzec.  Now 
Seler^  uses  a  j^assage  from  an  unpublished  portion  of  the  Book  of  Chilam 
Balam  of  Mani  to  the  eti'ect  that  in  a  year  13  Kan  beginning  in  1593  a 
Katun  5  Ahau  fell  on  5  Ahau  17  Tzec  which  also  we  must  convert  to 
5  Ahau  18  I'zec.  \Miy  was  this  date  doing  double  and  inconsistent  duty 
as  a  tun  ending  in  one  arrangement  and  a  katun  ending  in  another? 

This  page  66  of  the  Chronicle  of  Oxkutzcab  bears  the  notation  that 
it  was  copied  on  the  29th  of  May,  1685,  by  a  member  of  the  Xiu  family 
from  "an  ancient  book,  namely,  in  characters  as  they  are  called  anares." 
This  word  anares  or  analtehes,  as  we  find  it  in  \'illagutierre,  is  merely 
the  Si)anish  word  anales,  badly  spelled.  It  is  not  an  ancient  Maya  name 
for  a  book  with  hieroglyphs.  There  may,  of  course,  have  been  a  few 
katun  heads  and  other  devices  such  as  w'e  find  in  the  Books  of  Chilam 
Balam  in  the  work  from  which  this  page  was  copied.  These  would  jus- 
tify the  term  characters  but  it  is  absurd  to  think  that  the  substance  could 
have  been  written  in  hieroglyphs.  The  references  deal  with  celebrated 
facts,  including  the  killing  of  the  delegation  from  Mani  at  Otzmal  which 
in  the  second  half  of  the  sixteenth  century  was  much  played  up  by  Gas- 
par  Antonio  Xiu.  The  conclusion  is  irresistible  that  the  original  was 
written  in  Spanish  script  and  if  so  it  must  have  been  compiled  a  genera- 
t'um,  at  least,  after  the  Christian  years  which  accompany  the  passage. 

Moreover,  a  satisfactory  explanation  is  forthcoming  how  a  section  of 
the  ]\Iaya  Long  Count,  just  13  katuns  or  260  tuns  old,  could  have  l^een 
used  for  the  erroneous  layout  of  a  ^laya-Spanish  chronicle. 

Hov^^  Prophecies  of  the  Katuns  Explain  Lapses  of  13  Katuns. 
The  Alayas  were  accustomed  to  make  prophecies  for  each  katun  as  Aven- 
dano  says  in  the  passage  quoted  above.  They  celebrated  the  closings  of 
7200-day  periods  in  a  ceremonial  circuit.  Each  katun  of  the  u  kahlay 
katunob  had  a  special  district,  a  special  priest  and  a  special  prophecy,  the 
prophecy  being  prefigured,  oracle-like,  on  the  outstanding  events  of  the 
last  previous  katun  of  the  same  designation.  In  the  Books  of  Chilam 
Balam  there  are  a  considerable  number  of  katun  wheels  and  also  there 
are  passages  in  which  crowned  heads  of  the  kings  or  high  priests  of 
katuns  are  shown  in  coml)inations  with  statements  concerning  the  uhctz 
katun  or  ceremonial  estal)lishment  of  the  time  period  at  a  special  place. 
There  are  also  several  series  of  prophecies. 

The  first  mention  of  a  prophecy  supposed  to  foretell  the  coming  of  the 
whites  occurs  in  Landa  and  a  fuller  account  of  the  same  prophecy  is 
found  in  the  Relation  of  Merida  compiled  about  1580.     Much  of  the  in- 


1  Cesam.   Abh.   T,  p.   580. 


MAYA  DATES  AND  WHAT  THEY  REVEAL  19 

formation  in  this  account  is  from  the  pen  of  Caspar  Antonio  Xiu,  inter- 
preter general.  He  was  a  member  of  the  Xiu  family  from  Mani  and 
enough  of  a  politician  to  benefit  himself  and  his  townsfolk  by  skillful  use 
of  his  office.  In  this  relation  we  are  told  that  a  few  years  before  Yucatan 
was  conquered  a  certain  priest  called  Chilam  Balam  delivered  a  prophecy 
saying  that  a  bearded  people  would  come  out  of  the  east  with  a  Maltese 
cross  against  which  the  native  gods  would  be  powerless.  They  were 
destined  to  rule  and  should  be  received  in  peace.  The  account  goes  on 
to  say  that  the  prophet  had  a  mantle  woven  to  show  the  kind  of  tribute 
the  Mayas  must  give  and  sent  it  to  Moo  Chan  Xiu,  the  lord  of  Mani. 
Also  he  had  stone  crosses  set  in  the  courts  of  temples  saying  this  was  the 
green  tree  of  the  world.  With  the  soothsayer's  warning  before  them  the 
people  of  Mani  yielded  at  once  to  the  Spaniards.^ 

Moo  Chan  Xiu  is  also  named  as  the  lord  of  Mani  when  the  Spaniards 
entered  for  the  final  conquest.-  The  Prophecy  of  Chilam  Balam  accredited 
to  a  man  of  Cauich  Chen  near  Mani  has  come  down  to  us  in  Lizana's 
writings,  although  not,  perhaps,  in  the  original  form.  It  begins  thus : 
"Katun  13  Ahau  was  established  when  the  Itzas  were  in  power  in  Tan- 
cah."  Xow  Tancah  means  iMayapan,"  and  we  must  understand  that  the 
prophecy  was  intended  to  compare  the  last  previous  Katun  13  Ahau,  when 
the  theocratic  state  established  by  Quetzalcoatl  was  still  flourishing,  with 
the  return  of  his  symbols,  perhaps  revamped  as  those  of  Christianity,  in 
another  Katun  13  Ahau  actually  ending  in  1536.  It  is  knowai  that  the 
Maltese  cross  was  associated  with  Quetzalcoatl  while  the  Toltecs  of  his 
time  are  generally  pictured  as  bearded.  There  is  a  great  mass  of  evidence 
concerning  the  approximation  of  the  cult  of  Quetzalcoatl  to  Christian  uses. 
The  awaited  return  of  this  teacher  was  an  important  theme  both  in  Yuca- 
tan and  on  the  highlands  of  Mexico,  and  one,  moreover,  which  greatly 
afl^^ected  the  fortunes  of  Cortes.  We  do  not  know  the  date  when  this 
prophecy  was  delivered  but  even  if  it  were  in  1516  at  the  close  of  Katun  2 
Ahau  the  Mayas  would  not  have  been  wholly  ignorant  of  the  Spaniards. 
Aguilar  and  Guerrero  had  been  living  with  them  in  Yucatan  since  1511. 
If  made  after  1516  the  fate  of  Mexico  might  have  cast  a  shadow  of  ap- 
proaching events  over  the  Maya  soothsayer.  The  chant  as  recorded  by 
Lizana  is  unmistakably  Qiristianized.  It  and  several  other  prophecies 
\/ere  perhaps  touched  up  for  missionary  propaganda. 

The  main  point  for  us  is  that  this  chant  links  two  important  dates  in 
Maya  chronology  namely  11-16-  0-  0-  0,  13  Ahau  8  Xul  "when  the  Itzas 

1  Relaciones  de  Yucatan   I,  pp.  44-45. 

=  Book  of    Chilam   Balam  of   Chumayel,  p.   85;   passage  translated   in   Morley,    1920,   p.   485. 

"See  Brinton,    1882,  a,  Chronicle   IV,  pp.    170-175. 

Tancah  means  "in  the  midst  of  the  town"  and  is  perhaps  a  reference  to  the  tccpan  of  the 
Mexicans,  that  is  the  ceremonial  center  of  Mayapan  which  was  a  walled  enclosure.  In  Chronicle 
IV  the  phrase  is  pctc^n  tancah  Mayapan,  translated  either  "the  district  in  the  middle  of  Mayapan" 
or  "the  district  of  Tancah  Mayapan."  Lizana,  in  his  translation,  interpolates  as  follows:  "At  the 
end  of  the  thirteenth  age,  the  Itzas  being  in  their  power  at  the  city  named  Tancah.  which  is 
between  Yacman  and  Tichaquillo,  that  today  is  called  Ychpaa,  that  is  fortress  or  castle."  But 
Mayapan  was  depopulated  before  the  coming  of  the  Spaniards  and  we  find  no  references  to  any 
reoccupation    or   ceremonial   visitations. 
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were  in  Tancah"  and  12-  9-  0-  0-  0,  13  Ahau  8  Kankin  when  the  Mayas 
were  facing  a  militant  and  ruthless  Christianity.  The  next  prophecy  in- 
tended for  a  Katun  13  Ahau,  found  as  the  last  entry  in  the  Tizimin  series, 
very  clearly  pictures  the  day  of  judgment,  a  comment  worthy  of  the  cata- 
clysmic prototype  which  had  brought  the  Spaniards. 

I  first  give  the  Prophecy  of  Chilam  Balam  of  Cauich  Chen  arguing 
from  11-16-  0-  0-  0,  13  Ahau  8  Xul  to  12-  9-  0-  0-  0.  13  Ahau  8  Kankin, 
when  the  Spaniards  came  with  a  promise  of  spiritual  benefit.  Then  I 
give  the  prophecy  prei)ared  for  the  next  recurrence,  namely  13-  2-  0-  0-  0, 
13  Ahau  3  Zotz,  when  the  world  should  end. 

I.     Prophecy  of  Chilam  Balam  of  Cauich  Chen 

Katun  13  Ahau  was  established  when  the  Itzas  were  in  Tancah. 

Oh  Father !  the  sign  of  the  only  God  on  high  is  the  cross,  the  wooden  cross. 
This  will  be  shown  to  the  world  so  day  will  break  over  the  world. 

Oh  Father  long  ago  there  began  dissentions  and  confusion  when  we  came  bring- 
ing the  sign.  .  .  . 

A  mile  away  it  conies !  You  will  see  fame  coming  with  the  cross  of  wood. 
It  will  illumine  the  four  corners  of  the  world.  .  .  . 

Oh  Itzas !  your  father  is  coming !  Your  brother  is  coming  to  be  placed  ahead 
of  all.  Receive  your  guests,  the  bearded  ones,  people  of  the  east,  carriers  of  the 
sign  of  God  the  Lord. 

The  Lord  comes  to  your  company  to  arrange  His  word,  to  establish  tlie  new 
life.     Do  not  fear  Him  who  is  above  the  earth. 

Oh  Father !  you  are  the  only  God  who  created  us.  Good  in  tliemselves  are  the 
words  of  God,  the  Father,  the  guardian  of  our  souls. 

He  who  accepts  the  true  faith  goes  upward  to  heaven.     Our  day  is  come. 

We  praise  His  sign  on  high,  we  praise  His  cross  of  wood.  Instead  of  misery 
and  discord  restore  the  first  tree  of  the  world.  Show  this  now  to  the  world,  the 
sign  of  the  only  God  on  high. 

You,  Oh  Itzas !  make  reverence  all,  revere  the  one  on  high,  revere  with  true 
hearts  and  worship  Him,  our  true  God.  Now  receive  the  word  of  the  only  God 
who  speaks  to  you  from  on  high,  who  comes  from  on  high. 

Recover  your  good   will,   Oli  Itzas,  the  earth  is  enlightened. 

The  spirit  enters   into  another  katun :   believe  my  words :   I   am   Cliilam   Balam. 

I  have  interpreted  the  word  of  the  true  God  among  all  the  places  of  the  Earth, 
that  the  people  everywhere  may  know. 

TI.     The  Prophecy  of  the  Last  Katux,  Ttzimin  MS 

13  Ahau  is  the   13th  Katun  according  to  the  count. 

At  Cabal-ix-bach-can  is  the  katun  established. 

Darkened  shall  lie  its  page. 

The  sun  shall  be  darkened,  the  face  of  the  moon  shall  be  darkened.  There 
shall  be  blood  among  the  trees  and  rocks.     Sky  and  earth  shall  burn. 

Then  shall  come  the  everlasting  judgment  of  the  living  and  the  dead.  The 
dead  shall  come  to  life.     The  trumpet  shall  sound  on  hig'h. 

The  righteous  shall  ascend  on  high  and  the  wicked  shall  go  down  to  the  dark 
land  at  the  end  of  the  katun. 

This,  the  prophecy  of  the  Lord  of  Heaven  and  Earth,  the  destiny  of  13  .-\liau, 
on  the  day  when  it  ends  it  shall  be. 

The  sequence  and  the  argument  are  unmistakable.  But  the  total  evi- 
dence from  the  several  sets  of  katun  prophecies  which  have  survived  indi- 
cates that  a  cycle  was  put  in  order  about  a  century  after  the  Spanish 
Conquest.     Five   katuns  in  sequence  beginning  with  the  one   for  Katun 

II  Ahau,  are  established  in  K^licaanzihoo.  that  is.  IMerida,  the  seat  of  the 
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Spanish  church.  Most  of  the  other  texts  may  hark  back  to  pre-Spanish 
times,  a  few  of  them  certainly  do. 

The  tense  is  more  often  past  or  present  rather  than  future.  One  or 
two  compositions  might,  indeed,  be  historical  summaries  such  as  the  pro- 
phecy of  Katun  9  Ahau  covering  the  persecutions  of  the  ]\Iayas  tmder 
the  fanatical  Landa.  I  know  of  few  more  telling  indictments  directed 
at  their  conquerors  by  a  conquered  people  than  this  outcry  of  the  disil- 
lusioned natives  of  Yucatan.  I  quote  the  latter  part  of  Roys'  translation 
out  of  the  difficult  Maya  text: 

Then  began  the  building  of  the  church  here  in  the  center  of  Tihoo.  Great 
labor  is  the   destiny  of  the  katun. 

Then  began  the  execution  by  hanging  and  the  fire  at  the  ends  of  their  hands. 
Then  also  came  ropes  and  cords  unto  the  world. 

Then  the  children  of  the  younger  brothers  came  under  the  hardship  of  legal 
summons  and  tribute. 

Tribute  was  introduced  on  a  large  scale  and  Christianity  was  introduced  on 
a  large  scale. 

Then  the  seven  sacraments  of  the  word  of  God  were  established. 

Receive  your  guests  heartily ;  our  elder  brothers  come ! 

Anyone  who  studies  the  poor  town  books  of  Yucatan  which  the  Mayas 
beginning  at  the  end  of  the  sixteenth  century  made  the  repositories  of 
scraps  of  history,  of  magic,  of  medicine,  of  astronomy,  cannot  but  be 
conscious  how  the  darkness  of  ignorance  closed  down  on  the  last  flicker- 
ing lights  of  Maya  learning.  A  change  came  over  the  patterns  of  time. 
Order  was  lost  or  warped  into  occult  and  cabalistic  formulae.  Knowledge 
of  the  katuns  and  of  the  districts  in  which  the  closing  dates  were  celebrated 
was  about  the  last  thing  to  be  lost.  Doubtless  the  priests  in  each  district 
held  fast  to  the  slender  memorabilia  of  earlier  visitations  of  the  cere- 
monies. The  mere  possession  of  chance  bits  of  antiquarian  information 
was  a  liability  leading  to  confusion.  In  the  case  of  the  disconnected  page 
66  of  the  Chronicle  of  Oxkutzcab,  it  seems  probable  that  a  fragment  of 
ancient  time  scale  was  reissued,  as  of  thirteen  katuns  after  the  true  state. 

The  Maya  Chronicles  and  the  Basic  Correlations.  After  this  digres- 
sion into  a  byway  that  furnishes  no  real  proof,  only  providing  a  plausible 
explanation  for  what  otherwise  might  be  trouble-making  anomaly,  we 
return  to  the  broad  high  road  of  demonstration.  We  now  deal  with  the 
gross  effects  of  applying  the  three  structural  correlations  to  the  total 
range  of  Maya  history. 

It  is  at  once  apparent  that  A,  B  and  C  operate  in  dift'erent  ways  upon : 

1.  The  dates  recorded  on  ancient  monuments. 

2.  The  dates  recorded  in  the  Chronicles. 

The  dated  monuments  of  the  First  Empire  extending  from  8-  6-  2-  4-17, 
8  Caban  0  Kankin  on  the  Tuxtla  Statuette  to  10-  3-  0-  0-  0,  1  Ahau 
3  Yaxkin  on  Stela  12  at  Uaxactun  have  the  following  ranges  in  chronology 
according  to  the  three  values  of  Katun  13  Ahau  of  the  Conquest: 


13  Zotz 

179  A.D. 

8  Kankin 

1536  A.D. 

13  Ceh 

176  A.D. 

3  Zotz 

1532  A.D. 

8Uo 

172  A.D, 
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B.  For  11-16-  0-  0-  0,  13  Ahau  8  Xul.  the  extent  is  from  162  A.D. 
to  889  A.D. 

A.  For  12-  9-  0-  0-0,  13  Ahau  8  Kankin,  the  extent  is  from  98 
B.C.  to  629  A.D. 

C.  For  13-  2-  0-  0-  0,  13  Ahau  3  Zotz.  the  extent  is  from  368  B.C. 
to  369  A.D. 

The  Maya  Chronicles  as  they  stand  contain  a  definite  number  of 
katuns,  the  total  extent  of  which  in  European  chronology  depends  upon 
the  slightly  different  take-offs  for  the  three  katun-endings  A,  B  and  C. 
W'e  have  seen  that  there  is  a  difference  of  1300  days  in  these  bases.  The 
correspondence  in  the  Long  Count  for  the  first  Katun  8  Ahau  of  Chroni- 
cles I  and  II  is  necessarily  found  at  a  distance  of  69  katuns  (3-  9-  0-  0-  0), 
for  each  value  of  Katun  13  Ahau  of  the  Conquest,  as  follows: 

B.  11-16-0-0-0,         13  Ahau        8  Xul         1539  A.D. 

3-  9-  0-  0-  0 

8-  7-  0-  0-  0,      8  Ahau 

A.     12-  9-  0-  0-  0,         13  Ahau 
3-  9-  0-  0-  0 

9-  0-  0-  0-  0,     8  Ahau 

C.  13-  2-  0-  0-  0,         13  Ahau 

3-  9-  0-  0-  0 

9-13-  0-  0-  0,     8  Ahau 

It  is  apparent  at  first  glance  that  B  finds  for  the  first  date  of  Chronicle 
I  and  II  a  position  that  nearly  coincides  with  the  first  contemporary  date 
inscribed  on  an  object,  while  A  reaches  an  even  baktun.  The  second 
coincidence  seems  more  important  especially  as  it  can  easily  be  shown 
that  the  first  dated  object  does  not  stand,  in  any  sense,  at  an  historical 
zero  for  the  inscriptions.  The  even  baktun,  9-  0-  0-  0-  0.  8  Ahau  13 
Ceh,  on  the  other  hand,  might  easily  be  taken  as  ushering  in  the  Maya 
epoch  of  greatness.  Only  a  few  contemporarily  dated  monuments  pre- 
cede this  round  number  in  the  Long  Count.  Arrangement  C  eliminates 
from  the  scope  of  the  Chronicles  an  important  period  in  Maya  history 
covered  by  a  mass  of  monuments. 

Another  test  has  been  applied  to  this  matter  by  ^lorley  who  pointed 
out  in  1910  that  the  best  cross-reference  between  the  inscriptions  and  the 
Chronicles  is  found  in  the  Initial  Series  date  at  Chichen  Itza  which  must 
fall  during  an  occupation  of  this  city.  The  date  is  10-  2-9-  1-  9,  9  Muluc 
7  Zac,  and  the  city  was  occupied  according  to  the  Chronicles  not  earlier 
than  450  A.D.  and  was  abandoned  about  630  A.D.  It  was  unoccupied 
from  this  date  till  about  960  A.D.  and  then  was  occupied  till  about  1450 
A.D. 

B.  For  the  correlation  based  on  11-16-  0-  0-  0.  13  Ahau  8  Xul,  and 
1539,  the  date  at  Chichen  Itza  falls  in  879  A.D.  or  during  the  period  of 
abandonment. 
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A.  For  the  correlation  based  on  12-  9-  0-  0-  0,  13  Ahau  8  Kankin, 
and  1536,  the  date  at  Chichen  Itza  falls  in  619  A.D.,  or  during  the  first 
occupation,  and  the  subsequent  abandonment  of  Chichen  Itza  according 
to  the  Chronicles  then  practically  coincides  with  the  end  of  the  First  Em- 
pire, for  the  last  date  is  10-  3-  0-  0-  0,  1  Ahau  3  Yax. 

C.  For  the  correlation  based  on  13-  2-  0-  0-  0,  13  Ahau  3  Zotz,  and 
1532,  the  date  at  Chichen  Itza  falls  in  359  A.D.  or  before  the  first 
occupation. 

By  this  demonstration  Correlation  A  again  emerges  as  by  far  the  most 
consistent  and  probab'e  of  the  three  under  consideration. 

Can  the  Maya  Chronicles  be  Syncopated?  It  has  been  suggested 
that  if  the  Maya  Chronicles  could  only  be  syncopated  by  one  round  of 
thirteen  katuns.  Correlation  B  would  find  a  better  adjustment  in  that  the 
first  date  of  the  Chronicles  would  then  be  9-  0-  0-  0-  0,  8  Ahau  13  Ceh, 
instead  of  8-  7-  0-  0-  0,  8  Ahau  13  Zotz,  and  the  Initial  Series  date  at 
Chichen  Itza  would  then  fall  during  a  recorded  occupation  of  that  city. 
Eric  Thompson  and  Juan  Martinez,  both  favoring  Correlation  B,  have 
sought  ways  and  means  to  accomplish  such  a  syncopation.  As  I  under- 
stand the  matter  Martinez  prefers  an  excision  immediately  before  the 
Conquest  while  Thompson  would  eliminate  the  middle  period  of  Maya 
history  between  the  fall  of  the  First  Empire  and  the  beginning  of  the 
Second  Empire  or,  let  us  say,  the  reoccupation  of  Chichen  Itza. 

There  has  long  been  the  practical  conformity  in  opinion  as  to  the 
sequence  of  events  in  the  Maya  Chronicles,  and  this  in  spite  of  the  fact 
that  these  contain  obvious  discrepancies.  For  a  long  time  Chronicle  I  of 
Mani  was  the  only  published  text.  Brinton,^  Morley,-  and  Spinden^  cor- 
related all  texts  without  emendations  of  a  major  character.  There  are, 
to  be  sure,  several  confused  passages  and  a  reduplication  of  katun  names 
without  historical  entries  in  Chronicle  II,  but  an  additional  excision  of 
thirteen  katuns,  affecting  all  Chronicles  cannot  be  made  without  pro- 
foundly disturbing  a  fabric  of  relations  partly  determinable  by  outside 
sources  of  information.  Thompson's  attempted  syncopation  and  read- 
justment* does  violence  in  several  places. 

To  begin  with  he  uses  the  terms  First  Empire  and  Second  Empire  (or 
Old  Empire  and  New  Empire,  if  you  will)  in  a  geographical  rather  than 
a  chronological  sense.  Applying  Correlation  B  he  makes  the  last  date  at 
Uaxactun  889  A.D.  yet  he  calls  Stela  1  at  Tulum  a  New  Empire  monu- 
ment dated  564  A.D.  This  provides  an  overlap  of  over  300  years  dur- 
ing which  the  culmination  of  Maya  civilization  actually  took  place.  But 
the  contemporary  sculptures  and  inscriptions  of  northern  Yucatan  are 
part  and  parcel  of  the  same  Maya  civilization  encountered  at  Copan  and 
Palenque. 


1  1882.  a. 

-  1910  and  1920,  p. 
=>  1913.  table  2. 
'   1928,  p.  102. 
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The  arrangement  controlling  dates  for  Chichen  Itza  by  Thompson  has 
little  semblance  to  the  Chronicles.  Fortunately,  as  has  been  said,  other 
documents  lend  support  to  these  documents  as  do  facts  obtained  by  archeo- 
logical  work.  Thompson  brings  the  discovery  and  occupation  of  Chichen 
Itza  by  syncopating  the  Chronicles  one  entire  round  of  the  u  kahlay 
katunob  nearer  the  present,  making  thereafter  a  number  of  shifts  to 
equalize,  after  a  fashion,  the  strain  on  chronology.  He  puts  the  settle- 
ment of  Chichen  Itza  in  711  while  the  abandonment  is  delayed  till  929, 
a  scope  which  takes  care  of  the  Initial  Series  as  transcribed  by  Correla- 
tion B.  The  Itzas  move  to  Chanputun  or  Chakanputun  occupymg  this 
region  till  1204.  Meanwhile  the  Tutul  Xiu  are  said  to  have  set  out  from 
Nonoual  in  948,  moving  first  to  Bacalar  and  then  to  Chichen  Itza  which 
they  enter  in  1027,  the  place  having  lain  empty  for  a  hundred  years.  In 
1145  the  city  is  destroyed  over  the  heads  of  the  Tutul  Xiu  who  migrate 
to  Chanputun  although  that  region  is  still  occupied  by  the  Itzas.  Here 
there  is  warfare,  apparently  of  desultory  character.  The  Itzas  begin  to 
withdraw  in  1204  and  by  1265  have  reoccupied  Chichen  Itza,  their  old 
capital.  i\Ieanwhile  the  Tutul  Xiu  establish  Uxmal.  The  League  of 
Mayapan,  according  to  Thompson,  then  begins  and  runs  till  1461.  This 
arrangement  does  not  respond  to  recorded  and  generally  accepted  dates 
except  approximately  in  the  last  item. 

It  is  not  possible  to  go  as  deeply  as  I  might  wish  into  some  of  the 
essentials  which  Thompson  presupposes.  But  doubt  may  be  expressed 
whether  the  Itzas  and  the  Tutul  Xiu  can  be  differentiated  as  regards 
origin.  Both  are  probably  intruders.  The  original  name  of  the  city 
called  Chichen  Itza.  what  was  it?  We  speak  of  the  Maya  civilization 
but  we  do  not  know  the  real  name  of  the  people  who  created  the  splen- 
did First  Empire.  The  name  Maya  is  defined  by  the  Indians  of  east- 
ern Yucatan  as  one  applied  to  a  vile  and  low  mixture,  found  in  the 
region  to  the  westward  of  Valladolid.  The  Itzas  are  called  talkers  of 
gibberish^  and  the  Tutul  Xiu  are  upbraided  as  strangers.  The  likelihood 
is  that  all  three  groups  dift"ered  from  the  original  inhabitants  of  Yucatan. 
The  Toltecs  carved  on  the  walls  of  Chichen  Ltza  nearly  all  wear  the 
turquoise  bird  on  their  foreheads,  the  crest  which  gives  rise  to  the  very 
name  Tutul  Xiu  (xuih  tolotl  or  turquoise  bird  in  Aztec).  The  ^la.\a. 
name  Tanupol  Chicbul,  meaning  the  jay-bird  on  the  forehead,  was  used 
by  a  certain  person  claiming  Mexican  lineage. - 

Thompson's  rearrangement  disturbs  the  epoch  of  Quetzalcoatl  which 
appears,  on  good  evidence.^  to  have  extended  from  1161  to  1208.     This 


^  The  coming  of  the  Ttzas  U  dealt  with  in  these   words: 

"There  was  no  great  teacher,  there  was  no  head  priest  at  the  time  of  the  change  of  rulers,  when 
this  people  reached  here.  Dissolute  was  the  priesthood  wheti  the  change  was  accomplished  here 
by  t.he  foreigners.  Then  the  men  of  birth  were  reinidiated.  here  in  the  midst  of  the  town.  Then 
tribulations  were  put  upon  them;  then  came  the  afrtiction  of  these  foreigners.  These  indeed  were 
the   Ttzas." 

=  .See   Brinton,    1882,   a,    pp.    120-121. 

"  D;:ta   on   the   astronomical    feats   of    Quetzalcoatl   is   presented    below    (see   page   ,i4). 
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Quetzalcoatl  was  a  prominent  personage  in  Mexican  and  Guatemalan 
history  as  well  as  in  the  history  of  Yucatan.  Interrelated  matter  of  the 
Chronicles  and  the  Maya  texts  translated  by  Roys^  make  us  reasonably 
sure  that  Nacxitl-Quetzalcoatl,  alias  Kukulcan  and  Hunac  Ceel,  "tram- 
pled on  Chac  Xib  Chac  of  Chichen  Itza"  in  Tun  10  of  a  katun  due  to 
terminate  on  8  Ahau.  This  was  some  345  years  before  a  katun  terminated 
on  13  Ahau,  in  1536  according  to  Correlation  A,  or  in  1539  according 
to  Correlation  B.  We  thus  have  1191-1194  A.D.  for  the  beginning  of 
the  Toltec  transformation  in  architecture  and  ceremonies  at  Chichen 
Itza  which  followed  the  overthrow  of  the  native  dynasty.  Thompson 
has  Qiichen  Itza  unoccupied  at  this  time. 

The  League  of  Mayapan  according  to  Landa  and  others  was  the  politi- 
cal creation  of  Quetzalcoatl.  After  a  stormy  career  this  league  ended  in 
the  breakdown  of  political  structure  in  Yucatan.  This  breakdown  was 
marked  by  the  abandonment  of  Chichen  Itza,  Uxmal,  Mayapan,  Izamal 
and  other  stone-built  cities  in  the  Katun  8  Ahau  which  extended  from 
1437  to  1457  according  to  Correlation  A  or  about  4  years  later  under  B. 
There  are  close  estimates  on  the  time  of  this  end  of  urban  civilization  in 
Landa  and  the  many  relations  of  the  .Spanish  landholders  made  by  royal 
order  in  1580.  The  Qironicle  of  Tizimin  implies-  that  the  rule  of  Maya- 
pan lasted  14  katuns  or  about  280  years.  The  foundation  took  place,  then, 
in  Katun  10  Ahau.  1161-1181  A.D.,  a  time  within  easy  reach  of  the  revolt 
which  the  founder  of  the  league  himself  suppressed  in  1191. 

Many  relations  repeat  a  statement,  perhaps  drawn  from  Caspar  An- 
tonio Xiu's  lost  work,  that  the  lords  of  Chichen  Itza  had  an  undisturbed 
rule  of  200  years.  During  this  halcyon  period  there  was  no  human  sacri- 
fice. There  was  a  firm  belief  in  Yucatan  that  human  sacrifice  was  intro- 
duced by  Quetzalcoatl,  or  rather  his  fellow  Toltecs  coming  from  the  high- 
lands of  Mexico.^  Now  200  years  before  the  date  reached  for  the  begin- 
ning of  the  League  of  Mayapan  leads  exactly  to  the  time  when  Chichen 
Itza  was  reoccupied  according  to  the  Chronicles,  namely,  in  a  Katun  4 
Ahau  which  extended  from  964  to  984  A.D. 


M922,  pp.  45-47. 

-  The  text  runs  '"Katun  8  Ahau.  Mayapan  was  depopulated  by  foreigners  from  the  moun- 
tains;  tenscore   years   and   fourscore  years."      Brinton,    1882.   a,   p.    148. 

^'  I  quote  repeated   passages  in  the  relations  of   the  landholders  of  Yucatan  written  in   1580. 

a.  "Once  all  this  land  was  under  one  lord  in  the  time  when  reigned  the  lords  of  Chichen  Itza 
and  this  reign  endured  for  more  than  200  years.  After  much  time  the  city  of  Mayapan  was 
founded  where  the  absolute  lord  was  one  they  call  Tutul  Xiu  from  whom  descended  the  natural 
lords  of   the  town  of   Mani."      (Relations   of   Yucatan    I,   pp.    176;    193;    200;    242.) 

b.  "It  is  said  that  the  first  population  of  Chichen  Itza  were  not  idolaters  until  Kukulcan,  a 
Mexican  captain,  entered  these  parts.  He  taught  idolatry  or  necessity  as  they  say  taught  them 
to  worship  idols."     (Relations  of  Yucatan  I.  pp.    121;   215;   226;  270.) 

c.  "Once  all  this  land  was  under  the  dominion  of  a  lord  who  kept  his  state  in  the  ancient  city  of 
(TTiichen  Itza  to  whom  were  tributary  all  the  lords  of  this  province  and  even  beyond  the  province. 
From  Mexico,  Guatemala,  Chiapas  and  other  provinces  they  sent  him  presents  in  sign  of  peace 
and  friendship.  And  with  the  passing  of  time  and  Mayapan  being  founded,  then  Tutul  Xiu  made 
himself   master  of   it.    ..."     (Relations   of   Yucatan   T,   pp.    120;    214;   270.) 

d.  '"The  ancient  say  of  this  province  that  anciently,  about  800  years  ago,  there  was  no 
worshipping  of  idols  in  this  land  and  that  afterwards  the  Mexicans  entered  and  conquered  it.  A 
captain^  whom  they  call  Quetzalcoatl  in  the  Mexican  language  which  means  in  ours  'plumage  of 
serpent'  .  .  .  introduced  idolatry  into  this  land.  ..."     (Relations  of  Yucatan  I,  p.  255.) 

c.  "They  were  subjects  of  a  lord  they  call  Tutul  Xiu,  a  Mexican  name,  who,  they  say,  was 
a  stranger  from  the  west.  After  he  had  arrived  in  this  province,  the  leaders  raised  him  by  com- 
mon consent  to  be  king,  seeing  his  valorous  character.  Before  he  came,  they  were  subjects  to  the 
Cocom   who   was  the   natural   lord   of   a   large   part   of   these   provinces.    .    .    ."   ' 
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Let  us  turn  to  the  passages  in  Chronicles  1  and  il  which  interrelate 
Chichen  Itza  and  Uxnial.  The  abandonment  of  Chanputum  or  Chakan- 
putun,  the  region  of  central  Yucatan  in  which  architectural  types  transi- 
tional between  First  Empire  and  Second  lunpire  buildings  are  found,  is 
placed  in  the  Katun  8  Ahau  running  from  925  to  944  A.D.  (with  only 
3  or  4  years  to  be  added  if  Correlation  IJ  is  used).  This  region  had  been 
occupied  for  approximately  260  years,  the  Mayas  having  chosen  it  after 
the  first  abandonment  of  Chichen  Itza  (whicli  coincided  with  the  collapse 
of  the  First  Empire  about  630  A.D.^) 

In  the  Chronicle  of  Mani  the  founder  of  Uxmal  is  named  as  Ah  Zuitok 
Tutul  Xiu  who  established  the  city  in  Katun  2  Ahau  (984-1004)  shortly 
after  the  reoccupation  of  Chichen  Itza.  Then  follows  200  years  devoid 
of  comment.  In  the  Chronicles  of  Tizimin,  at  the  end  of  a  similar  200 
years  the  same  Ah  Zuitok  Tutul  Xiu  is  named  as  founder  and  the  accom- 
panying statement  seems  to  mean  that  200  years  had  passed  since  the 
foundation.  These  200  years  are  probably  to  be  identified  with  those  of 
the  undisputed  rule  of  Chichen  Itza  before  the  League  of  Mayapan  eiTec- 
tively  divided  the  power.  Landa  says  that  the  foreigners  at  L'xmal  had 
been  allowed  quietly  to  grow  in  numbers  and  influence.  Finally,  there 
may  have  been  an  additional  influx  of  the  same  people  from  the  Alexican 
highlands  bringing  the  developed  complex  of  Toltec  religion. 

Archeologists  recognize  in  Chichen  Itza  a  considerable  number  of 
buildings,  including  the  Nunnery  and  the  xAkabtcib.  which  are  of  a  wide- 
spread Yucatan  type  but  without  evidences  of  Toltec  influence.  These 
probably  represent  the  art  of  Chichen  Itza  before  Quetzalcoatl's  victory 
of  1191.  The  Temple  of  Quetzalcoatl  and  the  Round  Tower,  both  asso- 
ciated with  this  conqueror,  are  likewise  the  earliest  and  most  primitive 
examples  of  the  peculiar  architecture  generally  recognized  as  having 
affiliations  with  that  of  the  Mexican  highlands.  Other  references  to  times 
before  the  Toltecs  elsewhere  in  northern  Yucatan  are  found.  In  the  Re- 
lation of  Motul,  for  instance,  we  are  told  that  Zac  Motul  founded  the 
city  and  that  his  descendants  ruled  there  for  120  years  before  Ijeing  con- 
quered by  a  certain  leader  called  Kakupacal.  We  hear  more  of  this  raider 
who  had  with  him  a  hundred  valorous  warriors  "of  the  Itzas  who  were 
those  who  settled  at  Mayapan,"  elsewhere  described  as  "those  from  whom 
descend  the  Xius  and  the  Mexican  Indians  of  these  provinces. "- 

Beginning  witli  the  League  of  Mayapan  the  record  is  confused  in 
the  Chronicles  but  we  find  considerable  outside  information.  The  revolt 
led  by  the  old  nobility  of  Chichen  Itza  found  an  able  ally  in  a  young  man 


1  Nearly  always  a  katun  or  two  is  required  for  reorganization  after  a  cataclysm  leading  to 
abandonment,  according  to  the  Chronicles.  The  second  regime  of  Chichen  Itza  begins  40  years 
after  the  flight  from  Chakanputun.  In  this  interim  the  people  are  described  as  being  "under  the 
trees,    under   the   boughs,   under   the   branches   to   their   sorrow." 

=  Relations  of  Yucatan  I,  pp.  77:  119;  213;  224  and  269.  The  captain's  name  also  appears 
Kanupacal.  He  may  be  the  same  as  Cacalpuc  of  the  lawsuits  translated  by  Brinton,  1880,  a,  pp. 
114-121. 
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who  founded  the  ruHng  House  of  the  Chel.^  Even  though  Quetzalcoatl 
won  and  took  Chichen  Itza  as  the  spoils  of  war,  the  spirit  of  rebeUion 
would  not  down.  The  control  of  Mayapan  changed  hands  several 
times  between  the  House  of  Cocom  and  the  House  of  Tutul  Xiu,  the 
last  named  recognized  as  dominant  in  Uxmal.  After  the  crash  we  find 
the  people  of  Mani  claiming  to  be  special  heirs  of  the  ceremonies  intro- 
duced by  Quetzalcoatl.  The  bitterness  engendered  by  generations  of 
civil  war  did  not  die  out.  It  doubtless  had  much  to  do  with  the  Tutul 
Xiu  becoming  allies  of  the  Spaniards  during  the  Conquest. 

The  scheme  of  Thompson  and  Martinez  to  excise  thirteen  katuns 
from  the  Maya  Chronicles  finds  no  support  in  the  documentary  side  of 
Maya  history.  Nor  can  it  be  justified  on  the  archeological  side.  There 
is  a  wide  break  between  architectural  styles  of  the  First  and  Second  Em- 
pire and  it  is  precisely  in  the  central  region  which  appears  as  Chanputun 
or  Chakanputun  in  the  Chronicles  that  the  intermediate  styles  of  archi- 
tecture occur. 

We  can  trace  in  the  latest  buildings  of  the  First  Empire  the  earliest 
trend  towards  certain  characteristic  features  of  Middle  Period  architec- 
ture, such  as  terminal  towers  on  long  buildings.  We  can  trace  in  the 
buildings  of  this  Middle  or  Transitional  Period  the  first  stages  of  archi- 
tectural features  found  in  developed  or  decadent  form  in  buildings  of  the 
Second  Empire.  Among  such  features  may  be  mentioned  the  earliest 
banded  columnar  decoration,  both  at  the  corners  of  buildings  and  in  the 
upper  zones,  the  earliest  panels  of  lattice  work,  the  earliest  intertwined 
serpents  in  facade  decorations,  etc.  Also  it  seems  that  certain  fine  styles 
develop,  flourish  and  practically  pass  away  during  this  intermediate  pe- 
riod. There  are  the  terminal  towers,  mentioned  above,  with  their  "hang- 
ing" stairways.  There  are  characteristic  handlings  of  corner  masks  and 
the  beautiful  development  of  the  three-unit  fagades,  with  a  great  front 
view  face  over  the  door  and  profile  serpents  on  either  side,  such  as  cul- 
minate at  Hochob.  Maya  architecture  surely  did  not  modify  more  rapidly 
than  European. 

Only  in  one  or  two  structures  at  Uxmal  and  Chichen  Itza,  notably 
the  splendid  Annex  to  the  House  of  the  Magician  at  the  former  city  and 
the  equally  famous  Eastern  Faqade  of  the  Nunnery  at  Chichen  Itza  are 
discernable  the  last  echoes  of  Middle  Period  triumphs.  When  the  Second 
Empire  does  come  in,  several  new  features  appear,  such  as  half  vaults 
under  "flying"  stairways,  single-wall  flying  fagades  and  finally  columns  in 
doorways,  the  last  feature  probably  of  Mexican  origin. 

Ancient  dated  monuments  at  several  Second  Empire  cities  may  be 
taken  as  evidence  of  previous  occupations  during  the  First  Empire.  But 
at  these  places  we  find  no  First  Empire  buildings  nor  any  that  can  be 

u  "^D^i  **°''^  °^  ^^  ^^^^'  ^^^  ^'^S^i  from  Mayapan  and  the  part  he  afterwards  plaved  is  told 
in  the  Relation  of  Canzacabo,  and  the  Relation  of  Izamal  and  Santa  Maria  as  well  as  in  Landa's 
narrative. 
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referred  to  the  Middle  or  Transitional  Period.  It  is  especially  to  be 
noted  at  Chichen  Itza  that  the  architectural  record  of  the  first  accredited 
occupation  is  nil.  The  Lintel  of  the  Initial  Series  has  an  ancient  date 
but  it  is  merely  a  reused  stone.  Tulum  had  one  early  monument,  early 
even  for  the  First  Empire,  but  architecturally  Tulum  is  one  of  the  latest 
Maya  cities.  At  Koba  a  large  number  of  stelae  with  ancient  dates  are 
known  to  exist  but  the  buildings  there  are  also  very  late.  It  is,  of  course, 
possible  that  all  these  sculptures  were  collected  by  the  Mayas  from  ancient 
ruins  and  set  up  as  sacred  relics.  At  Etzna  about  the  same  problem 
exists,  for  the  lofty  temple  is  not  of  the  same  date  as  the  weather-worn 
monuments  set  up  before  it.  Uxmal  is  now  reported  to  have  its  quota 
of  early  monuments.  It  has  what  may  be  the  earliest  structures  of  any 
Second  Empire  city  in  the  two  small  temples  almost  buried  under  the 
platform  of  the  House  of  the  Governor.  Here  at  least  there  is  a  reminis- 
cence of  the  art  of  Dzibilnocac  and  Hochob,  of  Santa  Rosaura  and  Rio 
Bee,  which  flourished  after  the  fall  of  First  Empire  and  before  the  estab- 
lishment of  the  New  Empire.  It  is  unfortunate  that  the  pottery  and 
minor  arts  of  the  ]\Iiddle  Period  are  as  yet  too  little  known  for  one  to 
venture  opinions  of  relative  age  on  that  score. 

To  eliminate  the  time  which  now  intervenes  between  the  close  of  the 
First  Empire  al)out  630  A.D.  and  the  opening  of  the  Second  Empire  with 
the  reoccupation  of  Chichen  Itza  about  960  A.D.  for  the  purpose  of  de- 
veloping a  doubtful  advantage  for  Correlation  B  would  be  to  play  fast 
and  loose  with  both  the  historical  and  archeological  record. 

The  Day-for-Day  Correlation.  We  now  leave  for  the  moment  the 
matter  of  the  larger  time  periods  of  the  Mayas  and  direct  our  attention 
to  data  which  bears  on  the  exact  placing  of  Maya  days  of  the  tzolkin  in 
chronology.  Here  the  evidence  is  scanty  but  precise  enough,  covering 
early  almanacs,  a  few  double  dates,  and  a  mass  of  evidence  which  dis- 
closes a  general  coincidence  of  similarly  designated  days  among  all  the 
varieties  of  the  Central  American  calendar. 

Early  almanacs  in  which  the  terms  of  a  Spanish  year  are  confronted 
with  the  terms  of  a  Maya  year  occur  in  Landa  and  in  four  of  the  town 
records  known  as  Books  of  Chilam  Balam.  Although  at  first  glance  con- 
tradictory, these  sources  can  be  reduced  to  a  consistent  chronology. 

Panda's  double  almanac  relates  precisely  to  the  Maya  year  12  Kan 
which  can  be  no  other  than  the  year  of  that  name  beginning  in  1553  and 
running  into  1554.  We  know  that  Landa  came  to  Yucatan  in  1548  and 
that  he  was  called  to  Spain  for  trial  before  the  Council  of  the  Indies  in 
1562.  We  also  know  that  during  his  forced  sojourn  in  Spain  he  wrote 
out  his  Relation  of  tJic  Tilings  of  Yucatan  which  contains  all  the  evidence 
he  had  been  able  to  collect  on  the  Mayas.  Whether  he  actually  was  the 
first  to  compile  the  almanac  found  among  the  precious  excerpts  from  his 
lost  relation  is  another  question.     At  least  it  seems  likely  that  copies  of 
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this  almanac  existed  in  Yucatan  during  the  sixteenth  and  seventeenth 
centuries  and  it  is  not  impossible  that  Tomas  Lopez  who  was  in  Yucatan 
in  1553,  as  the  first  Auditor,  was  responsible  for  its  compilation. 

We  have  stated  that  the  chronological  position  of  the  Landa  almanac 
is  revealed  by  12  Kan  as  year  bearer  in  the  Maya  year.  The  equation 
12  Kan  2  Pop,  July  16,  1553,  O.S.  is  a  perfect  double  date  derived  from 
the  typical  year  of  Landa.  It  is  perhaps  the  most  important  evidence 
leading  to  our  day-for-day  correlation  especially  as  it  conforms  either 
exactly  or  within  a  day  to  the  cognate  native  calendars  of  Mexico  and 
Guatemala.  It  is  true  that  the  year  1553  is  not  mentioned  in  Landa's  text. 
We  do  find,  however,  the  Sunday  letter,  a  capital  A,  joined  with  12  Kan 
on  July  16  and  July  16,  1553,  actually  was  Sunday. 

Further  examination  of  the  Landa  almanac  discloses  that  the  Maya 
year  12  Kan  is  broken  into  two  parts.  The  first  part,  12  Kan  2  Pop  to 
11  Eb  10  Chen,  runs  properly  enough  in  conjunction  with  the  days  of 
1553  which  begin  with  July  16  and  end  with  December  31.  The  second 
part  of  the  Maya  year,  12  Ben  11  Chen  to  12  Lamat  1  Pop,  is  swung 
round  in  front  and  put  in  conjunction  with  January  1  to  July  15  of  this 
same  year  1553  although  really  belonging  to  the  corresponding  portion 
of  1554.  Far  from  being  a  discrepancy,  the  shift  is  strong  proof  that 
confrontation  of  Maya  and  European  days  was  actually  compiled  during 
the  latter  part  of  the  European  year  1553. 

Another  almanac  is  found  in  four  redactions  in  the  Books  of  Chilam 
Balam  of  Tizimin  (pages  41-52),  of  Kaua  (pages  54-71),  of  Nah  (pages 
3-14)  and  of  Tekax  (pages  1-10,  with  January  missing).^  In  this  re- 
peated almanac  the  Maya  months  begin  at  exactly  the  same  places  in  the 
European  year  as  in  Landa's  compilation.  This  is  a  remarkable  circum- 
stance since  Maya  months  belong  in  a  calendar  of  just  365  days  and 
recede  in  the  European  year  according  to  the  rate  of  our  leap  year  in- 
terpolations. Any  correlation  normally  holds  good  for  only  a  four-year 
period.     When,  therefore,  we  find  Landa's  system  with  Yax  beginning 


1  The  most  primitive  redaction  is  that  of  the  Tizimin  MS.  Here  the  Maya  day  names  are 
spelled  out,  numeral  and  all.  in  Spanish  script.  Lahun  Oc,  or  10  Oc,  is  opposite  January  1st.  Each 
day  is  then  classified  as  "good"  or  "bad"  by  the  Maya  words  utc  or  lob.  Also  at  intervals  there 
are  phrases  in  Maya  which  refer  to  the  activities  of  the  so-called  "burner,"  these  being  part  of 
the  tzolkin  formula  to  determine  luck.  The  Maya  months  are  indicated  in  the  margin  opposite 
the  days  named  Imix  for  the  first  part  of  the  year  and  Cimi  for  the  second  part  beginning  with 
Pop.  In  several  places  opposite  possible  years  bearers  we  read  u  liun  ie  Pop,  that  is,  "the  first 
of  Pop."  One  of  these  is  7  Kan  on  April  2Sth,  another,  5  Ix  on  June  14th,  and  a  third,  6  Clauac 
on  September  27.  These  statements  may  imply  that  the  writer  was  aware,  first  that  Kan.  Muluc, 
Ix  and  Cauac  were  properly  to  be  found  on  the  first  of  Pop,  secondly  that  he  could  calculate  the 
recession  of  the  Maya  year  in  the  European  year.  Thus  a  year  7  Kan  would  begin  approximately 
on  June  14th  in  1715  and  a  year  5  Ix  approximately  on  April  2Sth  in  1925.  As  regards  the 
Spanish  part  of  the  almanac  of  the  Tizimin  MS  week  day  letters  are  omitted  and  only  a  few 
saint  days  are  recorded. 

The  redaction  in  the  Kaua  MS  is  fullest  of  all.  Here  the  days  of  the  European  week  are 
indicated  by  the  first  seven  letters  of  the  alphabet,  the  saints  days  of  the  Roman  church  are  fully 
stated  and  the  signs  of  the  zodiac  are  put  down.  It  seems  that  the  original  material  may  have  been 
amplified  by  new  material  taken  from  an  illustrated  Spanish  almanac  or  lunario.  On  the  Maya  side 
each  day  is  as  before  and  the  lucky  and  unlucky  days  are  pointed  out.  Also  the  days  Kan,  Muluci, 
Ix  and  Cauac  are  printed  in  heavy  type  to  emphasize  their  importance  even  though  they  are  dis- 
placed  from   the   proper    position    in   the   native    months. 

In  the  redactions  of  the  Nah  and  Tekax  MSS.  the  numerical  coefficients  of  the  Maya  days 
are  omitted  but  we  still  find  the  year  beginning  with  Oc  on  January  1st  and  the  Maya  months  are 
in  their  old  places   beginning  with   Yax  on  January    12th. 
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on  January  12  and  Pop  on  July  16  repeated  in  the  various  copies  of  the 
Books  of  Chilam  Balam,  as  well  as  in  publications  by  Sanchez  de  Aguilar 
and  Diego  de  Cogolludo  dating  from  long  after  the  Gregorian  correction, 
the  uniformity  calls  for  our  suspicious  scrutiny. 

A  second  criterion  counts  heavily  against  the  almanac  repeated  in  the 
Books  of  Chilam  lialam  as  a  document  of  high  credibility  and  early  date. 
The  beginning  days  of  the  Maya  months  are  Imix  for  the  first  part  and 
Cimi  for  the  second  part  after  the  5  day  Uayeb  period.  These  days  can- 
not in  anv  variant  of  the  Central  America  calendar  occupy  such  places 
and  in  Yucatan  the  eligible  days  are  Kan.  Muluc,  Ix  and  Cauac.  It  seems 
that  this  almanac  has  sufifered  a  three-day  shift  in  the  organic  arrange- 
ment of  the  Maya  material.  Once  this  fault  is  corrected  it  becomes  ap- 
parent that  the  pattern  of  a  single  European  year  is  correlated  with  the 
second  part  of  a  Maya  year  13  Kan  and  the  first  part  of  the  following 
Maya  year  1  Muluc.  Two  historical  positions  are  suggested,  namely,  one 
in  1542  and  one  in  1594,  the  intervening  Gregorian  correction  making 
the  double  adjustment  possible.  If  the  first  position  is  taken,  the  argu- 
ment must  be  either  that  the  almanac  rests  on  an  original  compilation  ac- 
tually antedating  the  specimen  year  of  Landa,  or  that  it  was  built  up  by 
calculation  and  predated  to  reach  the  same  efifect.  If  the  second  position 
is  taken,  the  explanation  is  much  easier.  By  1594  there  were  native  Mayas 
capable  of  using  Spanish  script  in  the  writing  of  Maya  words  but  in 
1542  no  Mayas  were  so  qualified.  It  is  a  most  suspicious  coincidence 
that  a  three-day  error  in  the  placing  of  days — and  this  error  on  the  Maya 
side — should  join  with  the  10-day  Gregorian  shift  of  1582  exactly  to  off- 
set the  recession  of  the  Maya  year  during  one  calendar  round.     Also  we 

TABLE  V 

Comparison  of  Maya-Spanish  Almanacs 

Almanac  of  the  Landa  MS.  for  the  Spanish  year  1553  and  the  Maya  year  12  Kan, 
1553-54. 

12  Kan    2  Pop     =  July  16,  1553  Julian  Calendar        Year  12  Kan  begins 

12  Ben  11  Chen  =  Jan.     1,1554      "  "  Year  1554 

Almanac  of  the  Books  of  Chilam  Balam. 

A.  for  the  Spanish  year  1542  and  the  Maya  years  13  Kan,  1541-42  and  1  Muluc, 
1542-43. 

13  Kan   2  Pop     =  July  19,  1541  Julian  Calendar        Year  13  Kan  begins 
10  Oc       8  Chen  =  Jan.      1,  1542      "  "  Year  1542 

1  Muluc  2  Pop     =  July  19,  1542      "  "  Year  1  Muluc    " 

B.  for  the  Spanish  year  1594  and  the  Maya  years  13  Kan  1593-94  and  1  Muluc, 
1594-95. 

13  Kan   2  Pop  =  July  16,  1593  Gregorian  Calendar  Ye.ir  13  Kan  begins 

10  Oc      8  Chen  =  Dec.  29,  1593        "  "        Almanac 

13  Ben  11  Chen  =  Jan.  1,  1594        "  "        Year  1594 

1  Muluc  2  Pop  =  July  16,  1594        "  "         Year  1  Muluc    " 
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have  already  noted  that  late  Yucatan  authors  make  Pop  begin  on  July 
16,  exactly  as  the  Landa  calendar  does,  although  this  was  compiled  in 
1553  before  the  Gregorian  correction — and  a  copy  left  in  Spain  when 
the  acquitted  churchman  was  allowed  to  return  to  Yucatan  as  the  second 
resident  bishop.  Other  copies  doubtless  existed  in  monastic  libraries  of 
Yucatan  and  were  never  brought  up  to  date.  The  comparison  given  below 
seems  to  indicate  that  the  second  historical  position  of  the  almanac  of  the 
Books  of  Chilam  is  far  the  more  likely. 

Double  dates  focusing  on  actual  days  are  conspicuously  absent  from 
the  Maya-Spanish  record.  One  such  is  11  Chen  18  Zac,  February  15, 
1544  recorded  in  the  Tizimin  and  IVIani  Books  of  Chilam  Balam.  This  is 
11  Chuen  19  Zac  in  the  ancient  calendar,  under  the  year  bearer  2  Ix.  In 
reference  to  Landa's  almanac  this  date  is  really  about  six  days  out  of  the 
way,  corresponding  to  February  21  in  the  then  prevailing  Julian  calendar 
instead  of  February  15. 

There  are  the  famous  references  to  the  death  of  Ahpula  Napot  Xiu, 
or  water  priest  Napot  Xiu,  which  are  rather  carefully  defined  but  which 
have  given  rise  to  an  endless  controversy.  In  these  statements  the  cal- 
endar round  date  9  Imix  18  Zip  (amended  to  9  Imix  19  Zip)  is  placed 
where  it  belongs  in  a  year  4  Kan  which  began  in  1545  and  not  the  recorded 
1536.  The  great  event  of  1536  was  the  end  of  Katun  13  Ahau  and  if 
there  was  a  massacre  at  that  time  it  was  either  connected  with  the  cere- 
monial setting  up  of  the  Katun  stone  or,  as  Landa  suggests,  with  a  special 
ceremony  to  end  a  drought.  Cogolludo  relates  a  story  in  which  he  dis- 
claims belief  to  the  effect  that  an  embassy,  sent  out  in  1541  by  the  Xius 
of  Mani  to  obtain  submission  of  all  the  Mayas  to  the  Spaniards,  was  way- 
laid and  killed.  He  found  confusion  in  the  records  and  thought  the  cause 
of  enmity  between  the  Xius  and  the  Cocoms  rested  on  an  ancient  and  pre- 
Spanish  event. 

In  the  Chronicle  of  Nakuk  Pech,  as  well  as  in  the  Chronicle  of  Yax- 
kukul  of  Macan  Pech,  there  are  clear  references  to  a  massacre  famous 
among  the  Indians,  which  seems  to  have  taken  place  in  1545.  It  involved 
the  Ijlinding  of  one  man  and  the  killing  of  others  in  a  cave  near  Otzmal 
by  members  of  the  Cocom  faction.  Now  under  the  day-for-day  arrange- 
ment of  Correlation  A,  explained  below,  9  Imix  19  Zip  is  exactly  Septem- 
ber 23,  1545  the  day  of  the  autumnal  equinox,  and  a  most  likely  time  for 
a  ceremony.  We  also  know  that  a  violent  revolution  broke  out  the  follow- 
ing year  in  whicl>  allies  of  the  Spaniards  suffered  more  heavily  than  the 
Spaniards  themselves.  It  is  quite  likely  that  members  of  the  Tutul  Xiu 
family  were  killed  at  this  time. 

As  regards  Napot  Xiu  who  is  hailed  as  chief  of  the  Xius  there  are  im- 
portant facts  to  hold  in  mind.  One  is  that  Moo  Chan  Xiu  is  named  as  the 
head  of  the  Xiu  family  at  the  time  the  prophecy  of  Katun  13  Ahau  was 
issued  and  probably  also  at  the  time  of  the  permanent  settlement  of  the 
Spaniards.    Alonzo  Rosado.  one  of  the  coiiqiiisfadorcs,  who  was  given  the 
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town  of  Zan  in  the  province  of  the  Xius,  writes  as  follows:  "Its  Lord 
was  Napot  Xin  who  was  governin":  the  said  town  with  its  suhjects  when 
it  was  given  to  me  in  cncomicnda."  The  distrihntion  of  the  towns  took 
place  in  1542  and  prohahly  this  Napot  Xiu  is  the  one  referred  to  in  the 
confused  accounts.  The  data  on  Napot  Xiu  produces  a  stale  mate  from 
whatever  point  of  view  it  is  considered. 

A  third  date  is  recorded  in  the  Books  of  Chilam  Balam  of  ]\Iani  and 
Tizimin  according  to  Seler.  This  is  5  Ahau  17  Tzec  (amended  to  5 
Ahau  18  Tzec)  falling  in  the  year  13  Kan,  1593-94  also  corresponding  to 
Katun  5  Ahau.  As  a  calendar  round  date  this  comes  under  the  proper 
year  bearer  but  the  only  place  in  the  Long  Count  with  which  it  can  be 
correlated  is  3-11-  0-  0-  0,  5  Ahau  18  Tzec  in  the  4  Ahau  Cycle  follow- 
ing the  important  one  which  begins  with  4  Ahau  8  Cumhu.  But  this  is 
manifestly  impossible ;  it  would  push  the  dates  at  First  Empire  cities  into 
dim  antiquity. 

This  ends  the  list  of  calendarial  statements  and  it  will  be  observed  at 
once  that  the  only  complex  of  outstanding  interest  is  the  one  depending 
on  Landa's  typical  year  with  12  Kan  2  Pop  equalling  July  16,  1553,  in  the 
Julian  calendar  or  July  26  in  our  present  Gregorian  calendar. 

The    Chronological    Identity    of   the    Central    American    Calendars. 

Conformity  of  the  Maya  tzolkin,  the  Quiche-Cakchiquel  ch'ol  kih.  and 
the  Aztec  tonalamatl  is  shown  first  in  the  analysis  of  names  and  secondly 
m  the  coincidence  of  equivalent  days  in  the  historical  record,  either  exactly 
or  within  one  day.  This  condition  may  be  compared  with  the  lexical  and 
temporal  conformity  of  the  European  week  days  in  England,  Spain  and 
wherever  used.  The  Maya  day  1  Imix  is  cognate  to  Tzental  1  Mox ; 
Jacalteca,  1  Imux ;  Quiche-Cakchiquel,  1  Imox ;  and  is  related  in  meaning 
to  Aztec,  1  Cipactli ;  Zapotec,  1  Chilla,  etc.  In  1919  I  wrote :  "A  highly 
important  fact  develops  when  the  Maya  and  Aztec  calendars  are  brought 
together  after  each  has  been  correlated  to  the  Gregorian  day.  This  fact 
is  the  practical  identity  of  the  two  time  counts  which  has  never  before  been 
assumed  or  demonstrated.  It  should  be  sufficient  to  remove  any  doubts 
engendered  by  unavoidable  adjudication  of  evidence  where  authorities  are 
in  conflict."  After  writing  the  above,  I  was  able  to  extend  absolute  iden- 
tity between  the  260-day  cycles  of  the  Aztecs  and  Guatemalan  tribes  but 
have  never  been  able  to  eradicate  a  one-day  fault  in  the  evidence  between 
these  and  the  tzolkin  of  the  Mayas  in  Yucatan.  Whether  this  one-day 
fault  should  be  eradicated  arbitrarily  is  another  matter. 

The  correlation  between  Aztec  and  European  dates  reached  by  me  at 
that  time  proved  to  be  identical  with  the  one  previously  announced  by 
Eduard  de  Jonghe^  and  accepted  by  Beuchat-  in  his  Manual  of  American 
Archeology.     Seler^  had  contributed  to  the  ultimate  determination  of  the 


1  1906. 

=  1912;   pp.  331-342. 

'1893;    also   C.csani.    Abh.    1.    p,,.    172-182,    and    Bull.    28,    pp.    135-144. 
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Aztec-European  correlation  by  his  proofs  that  the  Mexican  year-bearers 
were  the  initial  days  of  the  month  Toxcatl.  None  of  these  writers,  how- 
ever, suspected  a  temporal  conformity  within  the  total  distribution  of  the 
Central  American  calendar  system^. 

Full  and  consistent  material  for  correlation  exists  in  Guatemalan  docu- 
ments. In  a  Quiche  almanac  of  1685  there  is  also  a  statement  concerning 
the  recession  of  the  year  of  the  Indians  in  the  European  year,  which  I 
quote : 

Because  neither  the  Mexicans  nor  these  tribes  understood  leap  year  day  .  .  . 
they  drew  apart  and  became  different  from  our  calendar,  and  .  .  .  each  four  years 
they  lost  a  day;  that  is.  in  the  years  1681,  '82,  '83,  and  '84  the  year  of  the  Indians 
of  this  kingdom  commences  on  the  first  of  February  and  that  of  '85  will  commence 
on  the  thirty-first  of  January  and  that  of  1805  will  commence  on  the  first  of  Janu- 
ary, and  four  years  hence  on  the  thirty-first  of  December,  etc. 

There  are  a  considerable  number  of  double  dates  in  the  Annals  of  the 
Cakchiquels-  as  well  as  the  confronted  almanacs  of  1685  (quoted  above) 
and  of  1722  which  are  in  entire  conformity^. 

More  recently  the  260-day  cycle  has  been  found  in  operation  among 
the  Quiche,  Mam,  Jacalteca  and  Zutugil  tribes  by  Blom,  La  Farge,  Byers 
and  Lothrop.  The  months  seem  to  have  dropped  out  of  use  but  among 
the  Jacalteca  the  year-bearers  are  still  noted.  Lothrop  gives  the  com- 
parison for  March  28  to  April  16,  1928,  beginning  with  8  Vats  (8  Chuen 
in  the  Maya  usage  of  Yucatan)  and  ending  with  1  Tzic  (1  Oc).  Under 
Correlation  A,  March  28,  1928,  reduces  to  13-  8-17-11-10,  7  Oc  18  Kayab, 
the  day  before  8  Chuen  19  Kayab.  The  one  day  discrepancy  found  here 
holds  true  of  the  older  Mexican  and  Guatemalan  dates  when  compared 
with  those  of  Yucatan. 

An  error  of  a  day  is  easily  made  but  I  prefer  to  think  that  no  such 
error  crept  into  Landa's  typical  year.  He  writes  12  Kan  as  the  equivalent 
of  July  16,  1553  as  has  been  said  and  says  in  another  place  that  the  Maya 
year  began  then.  It  is  true  that  if  we  bring  the  calendars  of  Guatemala 
and  Mexico  to  focus  on  this  date  we  get  the  next  designation  of  the 
tzolkin,  namely.  13  Chicchan  on  July  16  or  vice-versa  we  get  12  Kan  on 
July  15.  On  the  theory  that  the  ancient  Maya  day  began  at  sunset — as 
the  modern  one  does  among  the  Quiche  according  to  reliable  information 
— such  an  error  is  explainable.  That  is,  a  person  taking  down  informa- 
tion in  the  evening  might  obtain  the  new  day  name  instead  of  the  old  one 
that  had  coincided  with  the  daylight  hours  just  passed. 

There  remains  the  possibility  of  a  true  difference  of  one  day  between 
the  calendars  of  the  Mayas  on  the  one  hand  and  the  Mexicans  and  Guate- 
malan tribes  on  the  other.    Eric  Thompson  rather  begs  the  issue  using  an 


'  It  was  admitted  that  the  20-day  names  had  a  similar  etymology.  Seler  accredited  the  inven- 
tion of  the  260-day   cycle  to  the  Zapotecs  but  in  this  he  was   surely   mistaken. 

=  Spinden.    1924,    pp.    10.V107. 

^  For  the  Annals  of  the  Cakchiquels,  see  Rrinton,  1885.  The  almanacs  have  been  photo- 
graphed by  Gates  and  may  be  consulted  in  the  Bowditch  Collection  in  the  Peabody  Museum  of 
Haivard   University. 
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equation  number  which  puts  12  Kan  in  1553  on  July  15  instead  of  July  16, 
tlie  place  actually  recorded  in  Landa's  typical  year. 

One  lot  of  evidence  in  the  Mexican  source  material  strongly  supports 
Landa  in  that  it  requires  a  one-day  shift  Isetween  the  Maya  tzolkin  and  the 
Mexican  tonalaniatl.  This  is  the  evidence  touching  the  introduction  of  the 
calendar  into  Mexico  by  Quetzalcoatl.  He  is  given  credit  or  having  es- 
tablished the  year  count  on  the  highlands  of  Mexico,  for  having  intro- 
duced a  ceremony  at  intervals  of  52  years  concerned  with  the  making  of 
new  hre,  and  also  for  having  calculated  a  rising  of  Venus  as  morning  star 
in  conformity  with  ancient  essentials\ 

The  year-bearer  1  Tecpatl,  distinguishes  the  first  year  of  the  Mexican 
annals.  It  was  obviously  the  first  day  of  the  month  Toxcatl.  Conformity 
with  the  Maya  usage  is  found  at: 

1  Tecpatl  1  Toxcatl  =  ll-10-  6-16-17.  13  Caban  5  Muan, 
August  6,  1168  A.D. 

Now  1  Tecpatl  is  etymologically  equivalent  to  1  Eb  the  day  after  13 
Caban  in  the  alK)ve  statement.  But  the  one  day  jog  permits  the  Toltec 
year  of  Quetzalcoatl  to  begin  on  August  6,  the  true  anniversary  of 
7-  0-  0-  0,  10  Ahau  18  Zac,  August  6,  613  B.C.,  Gregorian  calendar, 
which  was  the  epoch  of  the  Historical  Era  of  the  Mayas. 

The  evidence  on  the  New  Fire  Ceremony  is  in  exact  agreement  with 
the  above.  The  ceremony  is  placed  on  a  day  7  Acatl  and  in  a  year  2 
Acatl  corresponding  to  1195-96.  It  reduces  to  7  Acatl  1  Panquetzaliztli 
=  11-11-14-15-12,  6  Eb  0  Yaxkin,  Feb.  16,  1196  A.D.  Here  0  Yaxkin 
is  the  ancient  beginning  of  the  agricultural  year  of  the  Mayas.  In  Yuca- 
tan special  ceremonies  leading  up  to  the  month  Yaxkin  are  described  by 
Landa  as  being  practiced  by  the  party  to  which  Quetzalcoatl  had  belonged 
and  as  involving  the  making  of  fire  and  the  display  of  gorgeous  feather 
banners.  The  Aztec  month  name  means  "feather  banners."  Again  7 
Acatl  must  be  made  the  equivalent  of  6  Eb  instead  of  7  Ben  with  which 
it  etymologically  coincides. 

The  third  event,  the  apotheosis  of  Quetzalcoatl,  is  a  day  1  Acatl  in  a 
year  1  Acatl  when  the  soul  of  the  Toltec  warrior  passed  into  the  morning- 
star.  The  Mexican  year  1  Acatl  was  1207-08  and  the  second  day  1  Acatl 
in  this  year  (the  first  one  having  been  the  year-bearer)  was  1  Acatl  1  Ttz- 
calli.  This,  with  the  one  day  jog  is  11-12-  7-  3-12,  13  Eb  0  Yax,  April 
13.  1208  A.D.,  heliacal  rising  of  Venus  4  days  after  inferior  conjunction 
with  the  sun.  This  date  is  in  complete  agreement  with  the  Venus  Table 
of  the  Dresden  Codex  under  the  regent  1  Ahau  13  Mac.  These  three 
specific  interrelations  of  the  Maya  and  Aztec  records  are  fundamental 
and  all  imply  that  a  one-day  shift  in  the  260-day  cycle  had  really  taken 
l)lace. 


1  See  Spiiiden.    1928.  pp.    .S.S-.S9. 
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All  the  important  evidence  in  post-Spanish  sources  hearing  upon  our 
problem  of  correlation  now  lies  hefore  us.  By  strict  application  of  the  con- 
trolling facts  Correlation  A  reduces  to  the  equation  489384,  this  being  the 
number  which  will  unite  identical  days  in  the  Maya  and  Julian  day  counts 
when  added  to  the  former  or  subtracted  from  the  latter.  Correlations 
B  and  C,  both  unlikely  but  still  retained  for  experimental  purposes,  call 
for  the  addition  or  subtraction  of  94900  from  the  equation  of  Correla- 
tion A.  For  Correlation  B  the  equation  is  584284  and  for  Correlation  C  it 
is  394484. 

Historical  Survey  of  Maya  Correlations.  A\'e  have  already  seen  that 
Bishop  Landa  did  not  understand  the  method  by  which  the  Mayas  re- 
corded historical  facts  in  a  chronological  pattern  and  that  Avendano 
writing  in  1696  was  the  first  to  exhibit  a  good  grasp  of  the  subject  although 
he  made  the  mistake  of  counting  the  katuns  at  exactly  twenty  years  apiece. 
Unknown  writers  of  marginal  comments  in  the  Books  of  Chilam  Balam 
come  to  about  the  same  conclusion^.  There  is  a  tradition  concerning  a 
conference  of  Indians  in  the  Bacalar  region  called  for  the  purpose  of 
working  out  a  computation  in  the  double  terms  of  the  Maya  and  European 
calendar.  If  they  devised  the  almanac  now  found  in  the  Books  of  Chilam 
Balam  and  already  discussed  above  their  work  was  not  well  done.  Per- 
haps, however,  they  merely  tried  to  set  in  order  the  series  of  prophecies 
of  the  katuns. 

Juan  Pio  Perez,  writing  in  1843,  was  ignorant  of  the  fact  that  katuns 
are  7200  days  long.-  He  constructed  an  erroneous  value  of  24  years 
(8760  days).  He  translated  the  Chronicle  of  Mani  and  tried  to  use  the 
death  of  Napot  Xiu  for  purposes  of  correlation.  His  real  base  was, 
however,  a  Katun  8  Ahau,  second  day  of  a  year  7  Cauac  which  corre- 
sponded to  1392. 

Brasseur  de  Bourbourg  in  his  History  of  the  Civilised  Nations  of 
Mexico  and  Central  America  reached  a  surprisingly  accurate  point  of 
departure  for  the  Chronicle  of  Mani  by  an  undisclosed  method.  He 
writes^  "Maya  chronology  fixes  the  year  174  of  the  Christian  Era  for  the 
departure  of  the  four  Tutul  Xius."  In  Correlation  A  the  epoch  of  the 
Era  of  the  Chronicles  is  9-  0-  0-  0-  0,  8  Ahau  13  Ceh,  which  corresponds 
to  February  10,  176  A.D.  in  our  present  calendar.  Unfortunately,  Bras- 
seur de  Bourbourg's  remarkable  early  work  was  eclipsed  by  the  fantasies 
of  his  later  writings. 

Valentini  in  1880  arranged  the  katuns  of  the  Chronicle  of  Mani  in  the 
way  they  now  are  accepted.  Hq  used  1542  as  a  point  of  departure  and 
counting  back  70  katuns  of  20  years  each  reached  142  A.D.  for  the  zero 
of  the  count. 


1  In  the  Chumayel  MS  (p.  53  et  seq.)  there  are  a  series  of  katun-heads:  the  year  1560  is 
written  beside   9   Ahau   and  the  subsequent  katuns  are  at  20  year  intervals. 

-  In  the  Books  of  Chilam  Balam  there  are  statements  concerning  the  sequence  of  Ahaus  at  the 
end  of  uinals.  tuns  and  katums  which  could  have  been  used  to  reach  7,200  days  for  the  katun.  The 
value  was  solved  first  in  the   inscrintions. 

■•  1857-59,   II,   p.   3. 
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Thomas  in  1882  made  a  variation  on  the  Pic  Perez  scheme  and  readied 
a  result  which  has  no  merit.  In  the  same  year  Brinton  puhlished  the  text 
of  all  five  Maya  Chronicles.  He  rather  favored  the  katun  at  20  years  but 
as  a  matter  of  fact  wavered  under  pressure.  In  one  place  he  writes  :  "The 
total  period  of  time,  from  the  earliest  date  given  to  the  settlement  of  the 
Spaniards  as  71  katuns.  If  the  katun  is  estimated  at  twenty  years  this 
equals  1420  years;  if  at  24  years,  then  we  have  1704  years."  By  wrongly 
taking  July  15,  1541  for  the  last  day  of  Katun  11  Ahau  he  reached  121 
A.D.  by  one  measure  and  173  B.C.  by  the  other. 

In  1895  Seler  adopted  the  correct  value  of  7200  days  for  the  katuns  of 
the  Chronicles  but  unfortunately  made  an  erroneous  adjustment  to  the 
Long  Count.  He  used  a  statement  in  the  Mani  and  Tizimin  MSS  which 
placed  Katun  5  Ahau  on  5  Ahau  18  Tzec  in  1594.  Although  publishing 
a  series  of  katun  endings  on  this  contact  he  failed  to  develop  the  full 
implications  of  the  arrangement  and  certainly  did  not  believe  in  the  great 
antiquity  which  it  would  give  the  dates  on  First  Empire  monuments. 
Forstmann's  suggestions  in  comparative  chronology  do  not  rank  with  his 
other  work  while  Lehmann's  table  of  1921  is  archeological. 

The  first  attempt  at  what  might  be  called  a  day-for-day  correlation  of 
the  Long  Count  of  the  Mayas  and  European  chronology  was  made  by 
Bowditch  in  1901  in  his  Memoranda  on  the  Maya  Calendars  used  in  the 
Books  of  Chilain  Balani.  By  manipulating  references  to  Napot  Xiu,  Bow- 
ditch  reached  the  position  13-  2-13-  3-  1,  9  Imix  19  Zip,  in  the  Long 
Count  of  the  ]Mayas  for  a  date  in  the  autumn  of  1536.  He  soon  dropped 
this  arrangement  as  indefensible  but  Joyce  took  it  over  in  1914  in  a  chro- 
nological table  and  in  1925  Long  converted  this  discarded  correlation  of 
Bowditch  into  a  precise  form  : 

13-  2-13-  3-  1,  9  Imix  19  Zip=September  11.  1536,  O.S. 

Except  for  the  error  of  identifying  the  Maya  year  4  Kan  with  1536 
instead  of  1545.  this  correlation  would  coincide  with  the  basic  possibility 
labeled  C. 

Goodman  in  1905  suggested  that  several  time  counts  operated  in  Yuca- 
tan at  one  and  the  same  time,  specifying  one  used  by  the  Xius  and  an- 
other one  by  the  Itzas,  Cocoms  and  Chels.  The  Xiu  calendar  he  defined 
by  the  following  arrangement  which  will  be  recognized  as  that  of  Corre- 
lation B : 

11-16-  0-  0-  0,  13  Ahau  8  Xul,  October  30,  1539  O.S. 

This  gives  the  equation  584280.  By  a  strange  lapse  of  logic  Goodman 
accepted  the  July  16,  O.S.  of  Landa  as  an  absolute  date  for  the  Maya 
year-bearer^  whereas  the  date  applies  only  to  1552-1555  A.D.  and  relative 
to  1539  allowance  should  be  made  for  the  leap  year  intercalations  of  1540, 


^  He  says:  "July  ICi,  1526.  was  the  Yucatan  day  11  Muluc  and  July  Id,  1541.  13  Kan."  The 
interval  is  15  x  .^65  days  which  obviously  cann(jt  produce  July  16  in  the  Julian  Calendar  at  both 
ends. 
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'44,  '48,  and  '52  which  should  have  induced  him  to  declare  for  July  20  at 
the  stated  place. 

The  Goodman  Correlation  still  finds  supporters.  Martinez  by  a  some- 
what different  argument  from  the  defective  almanac  of  the  Books  of 
Chilam  Balam  reaches  July  19  O.S.  or  the  equation  584281  for  the  same 
position  in  the  Long  Count  while  Eric  Thompson  finds  the  specific  equa- 
tion 584285,  seeking  exact  conformity  with  the  Mexican  and  Guatemalan 
usage.  Strict  application  of  Landa's  typical  year,  however,  gives  584284. 
The  thesis  of  Martinez  and  Thompson,  in  which  Teeple  has  recently 
joined,  finds  support  in  Page  66  of  the  Chronicle  of  Oxkutzcab  already 
examined. 

In  1910  Morley  effected  an  arrangement  between  the  katuns  of  the 
Maya  Chronicles  and  the  katuns  recorded  on  the  ancient  monuments.  He 
placed  the  Initial  Series  date  at  Chichen  Itza  in  the  earliest  occupation  of 
this  site  according  to  the  Chronicles,  and  thereby  reached  9-  0-  0-  0-  0-, 
8  Ahau  13  Ceh,  for  the  zero  of  the  katun  sequence  in  the  Maya  Chronicles. 
Until  1918  Morley  applied  his  European  dates  to  the  wrong  end  of  the 
katun  thereby  causing  an  historical  displacement  of  about  20  years.  In 
1920  by  a  process  of  delimiting  references  to  the  katuns  in  the  Spanish 
period  IMorley  believed  he  had  placed  Maya  dates  within  46  days  of  an 
exact  correlation  but  actually  the  deviation  was  nearer  250  days.  The 
important  point  is  that  his  calculations^  led  to  Correlation  A  but  without 
a  day-for-day  adjustment.  It  is  to  his  credit  that  he  discovered  and  pub- 
lished Page  66  of  the  Chronicle  of  Oxkutzcab  while  rejecting  its  implica- 
tions. He  despaired  of  a  day-for-day  correlation  of  Maya  and  European 
chronology  on  the  broken  evidence  although  admitting  :- 

If  it  were  possible  to  establish  a  single  point  of  contact  between  the  two,  every 
date  in  Maya  chronology  could  be  transcribed  into  the  corresponding  Julian  or 
Gregorian  equivalent,  and  the  dates  on  the  Alaya  monuments  would  suddenly  be- 
come more  accurately  fixed  in  our  chronology  than  any  event  of  Old  World  history 
prior  to  the  birth  of  Christ,  and  this  solely  because  of  the  extraordinarily  exact 
character  of  the  native  Maya  chronological  system,  which  within  itself  is  abso- 
lutely accurate. 

Xext  in  order  I  consider  my  own  work  in  matters  of  correlation.  It 
began  with  a  table  published  in  1910  for  distribution  at  the  Congress  of 
Americanists  meeting  in  Mexico  City.  In  this  table  the  sculptural  and 
architectural  art  of  Copan  is  arranged  in  stylistic  sequence  which  follows 

^  One  of  Morley's  arguments  concerned  a  number  of  dates  in  Chichen  Itza  and  Uxmal  which, 
if  transcribed  under  Correlation  B  instead  of  A,  would  become  post-Spanish.  Morley's  readings 
are  probably  correct  but  doubt  has  been  expressed  whether  18  tuns  instead  of  18  Xul  is  not  registered 
in  the  inscription  of  the  High  Priest's  Grave  at  Chichen  Itza.  As  11-19-11-  0-  0.  2  Ahau  18  Xul, 
Dec.  31,  1349  A.  D.  under  Correlation  A,  this  would  reach  the  year  1609  under  Correlation  B.  If 
read  2  Ahau,  Tun  IS;  2  Ahau.  Tun  11,  there  would  be  two  dates,  namely, 

11-18-18-   0-  0,   2  Ahau  3   Yax,  Mar.   16,  1337  A.  D. 

13-  0-  0 
11-19-11-  0-  0,  2  Ahau  18  Xul,  Dec.  31,  1349 
But  both  of  these  might  recur  in  the  Long  Count  at  thirteen,  katun  intervals.  The  reading  on  the 
tablet  in  the  Nunnery  at  Uxmal  is  justified  by  the  original  although  this  is  in  poor  condition.  I 
examined  the  text  carefully  in  1930.  Here  S  Imix  19  Kankin  is  recorded  as  in  a  Tun  18  of  a 
Katun  13.  This  combination  yields  11-12-17-11-  1,  5  Imix  19  Kankin,  July  19,  1218  A.  D.,  which 
would  pass  into  1478  under  Correlation  B.  The  inscription  on  the  Ball  Rings  at  Uxmal  is  probably 
correctly  deciphered  as  11-15-16-12-14,  10  Ix  17  Pop,  Oct.  15.  1276,  which  would  be  pushed  forward 
to  the  vear  1536  under  B. 

=  1920,   pp.   465-466. 
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the  same  order  as  the  inscribed  dates.  As  a  result  of  this  demonstration 
it  became  possible  to  place  calendar  round  dates  in  their  most  probal^le 
locations.  In  1913  I  published  as  Table  2  of  my  Maya  Art  a  general  cor- 
relation of  the  dates  in  the  monuments  and  in  the  Chronicles  making  the 
basic  adjustment  suggested  by  Alorley  with  zero  of  the  Chronicles  corre- 
sponding to  9-  0-  0-  0-  0,  8  Ahau  13  Ceh,  of  the  Long  Count.  Katun  11 
Ahau  of  the  Conquest  was  correlated  with  1541  in  accordance  with 
Landa's  erroneous  statement  to  that  effect.  This  placed  Baktun  9  on  160 
A.D.  whereas  Morley  made  it  155  A.D.  Both  of  us  made  the  mistake  of 
thinking  that  katuns  were  named  after  their  initial  rather  than  their 
terminal  days. 

At  the  very  end  of  1919  I  announced  a  day-for-day  correlation  be- 
tween Maya  and  European  chronology  resting  upon  Landa's  typical  year, 
or  almanac,  which  was  then  for  the  first  time  ascribed  to  1553  on  the  I)asis 
of  12  Kan  as  year-bearer.  The  Long  Count  statement  of  Landa's  year- 
blearer  became  12-  9-17-  9-  4,  12  Kan  2  Pop,  July  16,  1553  Julian  Calen- 
dar or  July  26  Gregorian  Calendar.  The  supporting  proof  offered  was 
that  under  this  arrangement  the  days  and  months  of  the  Aztecs  coincided 
with  those  of  the  ^layas.  At  that  time  I  wrote : 

"This  initial  day  6  Kan  1  Pop  of  the  Maya  year  6  Kan  fell  on  August 
3,  1521,  and  the  Aztec  year  3  Calli  found  a  practical  equivalent  in  the  first 
day  of  the  month  Tlaxochimaco  that  began  with  5  Calli  on  August  1. 
More  exactly  6  Kan  equals  6  Cuetzpalin,  the  second  day  of  the  Aztec 
month  Tlaxochimaco,  corresponding  to  August  2.  We  find,  therefore, 
that  the  permutation  cycles  of  the  two  calendars  come  within  a  day  of 
exactly  coinciding." 

It  was  not  until  1924  that  I  was  able  to  follow  up  the  possibiHties  of 
this  correlation  by  preparing  tables  for  the  ready  conversion  of  Maya 
dates  into  their  European  equivalents.  In  my  Reduction  of  Maya  Dates 
I  explained  a  considerable  number  of  other  proofs  and  interesting  cir- 
cumstances. In  the  first  place  a  beginning  was  found  for  the  Maya  his- 
torical record  in  the  seventh  century  before  Christ.  This  epoch  was 
reached  by  calculating  the  recession  of  a  365-day  year  in  the  natural  year 
of  the  seasons  in  connection  with  the  etymologies  of  Maya  month  names 
and  the  symbolism  of  the  month  hieroglyphs.  By  this  means  0  Pop,  the 
Maya  New  Year,  was  placed  on  the  winter  solstice  about  580  B.C.  and 
the  months  Xul  and  Yaxkin,  meaning  "end"  and  "green  sun"  respectively 
were  placed  at  the  end  of  the  dry  season  and  the  start  of  a  new  agricul- 
tural year.  By  the  same  arrangement  the  month  glyphs  founded  on  the 
symbol  Cauac  meaning  rain  were  shown  to  coincide  with  the  rainy  season. 
This  epoch  fell  close  to  7-  0-  0-  0-  0,  10  Ahau  18  Zac,  in  the  Long  Count 
and  it  soon  became  apparent  that  this  Baktun  7  was  really  the  epoch  of 
the  Historical  Era. 

.A  further  tie  between  the  Chronicles  and  the  inscriptional  record  was 
developed  on  references  to  the  "setting  of  Pop  in  order"  in  a  katun  whicli 
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corresponded  to  the  terminal  date  on  Altar  U  at  Copan  where  two  0  Pop 
dates  were  recorded.  On  this  monument  also  occurred  a  much  repeated 
6  Caban  10  Mol  which  obviously  had  been  on  the  agenda  of  an  important 
conference  at  Copan.  These  dates  were  converted  into  April  9  for  0  Pop 
and  September  2  for  10  Mol.  In  these  positions  the  dates  coincided  with 
the  sunset  readings  made  along  a  line  marked  by  two  famous  hilltop 
monuments  at  Copan  according  to  the  angle  determined  by  the  Carnegie 
Institution,  and  the  report  thereon  by  an  astronomer,  Robert  W.  W'illson 
of  Harvard  University^.  At  the  same  time  other  dates  recorded  on  one  of 
the  terminal  monuments  and  elsewhere,  showed  that  an  earlier  pair  of 
readings  had  reached  April  5  and  September  6.  Also  there  were  indica- 
tions that  still  a  third  pair  of  reciprocal  readings,  namely,  April  12  and 
August  30  might  have  had  significance.  The  explanation  given  was  that 
these  vernal  and  autumnal  "stations"  were  important  in  connection  with 
two  times  of  the  year  when  maize  was  planted. 

Other  dates  in  the  Maya  inscriptional  record  were  found  to  reach  the 
solstices  and  the  equinoxes.  In  connection  with  equinoctial  dates  special 
ideographic  symbols  were  found  which  had  an  obvious  symbolism  in 
reference  to  the  equable  division  of  day  and  night.  It  was  shown  that 
the  Mayas  could  handle  the  tropical  year  with  marvelous  accuracy  in  rela- 
tion to  fixed  points  of  departure  using  29  calendar  rounds,  equal  to  550420 
days,  as  the  value  of  1508  calendar  years  or  1507  tropical  years.  It  was 
also  shown  that  the  Mayas  were  accustomed  to  restate  in  terms  of  the 
natural  year  the  places  occupied  by  the  epoch  of  the  Mundane  Era  (Octo- 
ber 14)  the  epoch  of  the  Historical  Era  (August  6),  etc. 

But  much  of  the  expected  astronomical  support  did  not  at  once  a])pear. 
For  one  thing  the  dates  in  connection  with  the  Venus  and  Lunar  Tables 
in  the  Dresden  Codex  did  not  strike  heliacal  risings  and  eclipses.  It  was 
not  until  the  end  of  1926  that  the  modus  operandi  of  an  uncorrected  use 
of  data  on  Venus  was  announced.  In  1928  I  published  findings  on  this 
Venus  Calendar  including  a  considerable  number  of  ancient  records  where 
well  known  hieroglyphs  of  the  planet  occur  in  connection  with  dates  on 
which  heliacal  risings  took  place.  At  the  same  time  the  barrier  of  the 
Lunar  Calendar  was  breached  and  I  was  able  to  express  the  opinion  that 
the  lunar  count  of  the  Mayas  was  also  of  a  vague  type  comparable  to 
the  V^enus  Calendar  and  the  uncorrected  vague  year  of  the  Civil  Calendar. 
At  the  same  time  important  interlockings  of  Maya  and  Mexican  time 
counts  in  connection  with  Venus  and  the  New  Fire  ceremony  were  spread 
upon  the  record. 

Families  of  Astronomical  Correlation.  Several  correlations,  based  on 
interpretations  of  astronomical  matter  in  the  Maya  inscriptions  and  the 
Dresden  Codex  were  suggested  by  Willson   (1924)   and  Teeple   (1927). 


1  Recently   a   second    reading   of    this    angle   was   made    under   adverse    conditions    due    to    dense 
smoke.     The  observers  of  the  Carnegie  Institution  shifted  their  previous  reading  to  April   12. 
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Both  these  investigators  pursued  their  nianipulatiotis  of  dates  and  numbers 
unhampered  by  any  sense  of  obhgation  to  the  facts  revealed  in  documents 
of  the  Spanish  Conquest.  The  investigations  of  the  late  Robert  W.  Will- 
son,  Professor  of  Astronomy  at  Harvard  University,  were  especially  care- 
ful and  painstaking,  extending  over  many  years  and  involving  the  prepara- 
tion of  tallies  for  Venus,  Mars,  the  moon,  etc.,  and  the  invention  of 
laboratory  aiJ])aratus  for  the  testing  of  eclipse  coincidences.  Teeple  ap- 
jiroached  the  astronomical  problem  as  a  mathematical  puzzle  or  a  mysteri- 
ous code  written  in  numbers.  His  solution  of  the  Supplementary  Series 
of  the  Maya  inscriptions,  was  a  most  important  demonstration. 

Willson  was  able  to  find  a  possible  coincidence  of  seven  or  perhaps 
eight  visible  eclipses  out  of  ten  when  manipulating  freely  his  "eclipse 
strip"  marked  with  the  intervals  between  pictures  in  the  Lunar  Table  of 
the  Dresden  Codex.  He  abandoned  hope  of  solving  Maya  chronology 
from  the  lunar  evidence  alone  and  brought  the  matter  of  Venus  into  a 
complex  with  that  of  the  moon  and  even  tried  to  allocate  data  on  !Mars. 
He  assumed  that  the  Maya  date  9-  9-  9-16-  0,  1  Ahau  18  Kayab,  marked 
an  heliacal  rising  of  V^enus  four  days  after  inferior  conjunction  and  that 
9-16-  4-10-  8,  12  Lamat  1  Muan,  was  a  solar  eclipse  date.  These  two 
chronological  positions  are  prominently  recorded  in  the  Dresden  Codex 
in  connection  with  the  Venus  Table  and  the  Lunar  Table  respectively. 
While  the  assumptions  of  Willson  were  logical  on  a  priori  grounds,  they 
were  not,  strictly  speaking,  imposed  by  all  the  evidence.  As  regards  possi- 
ble locations  of  these  dates  in  European  chronology  Willson  developed  the 
interesting  fact  that  at  intervals  of  48492  days  (6-14-12-12)  A'enus  can  be 
p.laced  at  heliacal  rising  and  the  moon  at  a  possible  solar  eclipse.  \\"ill- 
son's  favorite  correlation  on  the  astronomical  evidence  established 
9-12-  4-10-  8,  12  Lamat  1  Aluan,  on  October  29,  357  A.D.  but  he  declared 
that  July  15,  223  A.D.  and  February  14,  492  A.D.,  all  in  the  Julian  Calen- 
dar, agreed  rather  closely  with  the  requirements.  These  correspond  to 
equations  of  438906,  389856  and  487956  respectively,  between  Maya 
and  Julian  day  numbers.  Actually  Willson  considered  twenty-five  or 
more  places  where  the  postulates  are  met  more  or  less  exactly,  these  places 
being  separated  by  the  interval  of  48492  days. 

In  an  article  entitled  Maya  Inscriptions:  the  J^cnus  Calendar  and  An- 
other Correlation,  Teeple  expressed  the  opinion  that  the  same  Alaya  date 
treated  above,  namely,  9-16-  4-10-  8,  12  Lamat  1  ]\Iuan.  was  November 
22,  504  A.D.  in  the  Julian  Calendar,  or  possibly  one  of  the  following: 
December  14,  46  B.C.,  June  6.  327  A.D.,  January  26,  548  A.D.,  May  16, 
877  A.D.  or  January  5,  1098  A.  D.  Actually  all  of  these  suggestions  are 
widely  out  of  agreement  with  the  Maya  time  count  as  it  was  operating  in 
the  sixteenth  century.  Yet  Teeple  himself  says :  "If  we  disregard  the 
calendar  of  early  Spanish  times,  as  we  are  attempting  to  do  here,  and  use 
the  broad  limits  outlined  .  .  .  then  these  dates  under  discussion  only 
become  a  particular  six  out  of  many  that  might  be  named." 


MAYA  DATES  AND  WHAT  THEY  REVEAL  41 

Correlation  by  astronomical  postulates  has  no  large  factor  of  safety 
under  the  methods  of  Willson  and  Teeple.  The  Maya  time  machine  is 
arbitrarily  adjusted  first  to  an  eclipse  syzygy  at  one  date  and  secondly  to 
an  heliacal  rising  of  Venus  at  another  date.  The  fact  that  Willson  and 
Teeple  do  not  make  exactly  the  same  postulates  on  the  same  subject  mat- 
ter may  be  taken  to  mean  that  a  third  person  might  introduce  another  dif- 
ference and  thereby  make  possible  a  third  family  of  correlations.  It  is  a 
conspicuous  and  perhaps  disappointing  fact  that  investigators  relying  on 
the  arbitrary  interpretation  of  astronomical  matter  in  the  inscriptions  and 
codices  have  not  found  conformity  with  the  historical  matter  nor  have 
they  developed  further  coincidences  than  existed  in  the  postulations. 
Neither  Willson  nor  Teeple  tested  the  logical  possibility  of  formal  or  un- 
corrected calendars. 

The  Supplementary  Series  of  glyphs  following  Initial  Series  was  first 
studied  by  Goodman,  Bowditch  and  Morley.  Goodman  reached  the  con- 
clusion in  1905  that  "it  was  a  computation  by  single  days  to  180  originally, 
but  later  to  200."  The  brunt  of  arrangement  and  classification  of  the 
glyphs  was  done  by  Morley.  Teeple  succeeded  in  working  out  the  way  in 
which  Glyphs  D  and  E  were  combined  to  give  an  age  for  the  moon,  that 
is,  the  serial  day  of  a  lunation;  while  glyph  C  stated  a  number  of  complete 
lunations  never  exceeding  six.  In  some  cases  where  we  have  6  C  in  com- 
bination with  a  positive  record  of  added  days,  the  former  must  be  regarded 
as  a  "full"  zero.  At  any  rate,  Teeple  greatly  overstates  his  proofs  when 
he  says :  "We  have  demonstrated,  then,  that  E  and  D  give  the  age  of  the 
moon  counting  from  new  moon,  that  it  is  an  observational  record  and  that 
it  may  be  relied  upon  to  give  the  exact  position  of  the  moon  at  any  date 
with  an  error  of  observation  not  exceeding  2  or  3  days."  In  my  opinion 
what  Teeple  really  demonstrated  was  that  the  ED  combination  gives 
either  the  true  or  the  calendarial  age  of  the  moon  counting  from  a  natural 
phase  which  might  be  either  new  or  full  moon. 

The  Origin  of  the  Maya  Tzolkin.  An  astronomer's  explanation  of 
the  origin  of  the  Maya  tzolkin  is  now  offered  by  Ludendorft',  director  of 
the  Astrophysical  Observatory  at  Potsdam.  This  permutation  of  20  names 
and  13  numbers  hitherto  has  been  called  an  arbitrary  invention.  Luden- 
dorff  now  says  that  the  cycle  had  its  origin  in  the  mathematical  analysis 
and  plotting  of  eclipse  data. 

He  assumes  that  Correlation  A  is  correct  and  that  the  epoch  of  the 
Historical  Era  of  the  Mayas  is  actually  the  date  7-  0-  0-  0-  0,  10  Ahau 
18  Zac,  August  6,  613  B.C.,  or,  in  astronomical  terms,  Julian  day  1497384. 
He  notes  that  a  double  tzolkin  (2x260=520  days)  is  practically  equal  to 
three  eclipse  seasons,  a  matter  already  observed  by  Maya  students.  He 
goes  much  further  than  this,  however,  by  demonstrating  that  for  a  cen- 
tury or  more  before  the  definite  formulation  of  the  Maya  Long  Count  the 
day   1   Imix  was  the   focus  of   an  important  series  of  lunar  and   solar 
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eclipses.  Now  this  day  1  Iniix  is  rccoi;nizcd  everywhere  as  precisely  the 
first  day  of  the  Maya  tzolkin  pattern.  Two  other  mean  days  of  eclipses 
in  terms  of  the  tzolkin  were  located  ahout  17 ^  and  346  days,  respectively, 
after  1  Imix.  or  on  5  Ix  and  10  Lamat.  But  the  stress  really  fell  on  the 
nearby  days  2  Chuen  and  6  Kan.  Since  520  days  are  a  little  in  excess  of 
3  X  173.31  days  the  mean  points  of  eclipses  recede  slowly  in  the  tzolkin 
pattern.  While  1  Imix  did  not  coincide  exactly  with  an  eclipse  mean  at 
the  inauguration  of  the  Long  Count  on  August  6,  613  B.C.,  the  error  was 
so  small  as  to  be  negligilile. 

Of  course,  the  Mayas  could  not  observe  the  double  tzolkin  as  an  actual 
interval  between  two  eclipses.  They  had  to  reach  this  value  in  an  averag- 
ing process  over  a  considerable  time.  About  the  best  they  could  do  was  to 
catch  occasional  intervals  of  502-3  days  or  531-2  days  between  visible 
eclipses  of  the  moon.  Or  they  might  catch  2598  or  2599  days,  nearly  five 
times  the  double  tzolkin.  The  first  true  multiple  would  be  found  at  4680 
days  (which  is  13  x  360  as  well  as  9  x  520),  this  being  an  interval  between 
one  eclipse  of  the  sun  and  another  of  the  moon.  At  11960  days  eclipses 
of  the  same  orb  might  return  on  the  23rd  double  tzolkin.  This  number 
is  the  l^asis  of  the  so-called  Lunar  Calendar  of  the  Mayas. 

Ludendorff  does  not  enter  into  any  detailed  explanation  of  how  the 
shorter  cycle  of  260  days  might  have  been  reached  as  half  of  a  mean  con- 
struction involving  the  interrelation  of  lunations  and  eclipse  seasons.  Per- 
haps a  word  or  two  on  this  matter  may  prove  of  interest.  From  other 
indications  we  may  assume  that  the  Mayas  kept  their  early  celestial  records 
in  string  archives,  using  ordinary  beads  for  common  days,  shells  for  luna- 
tions, special  jade  beads  for  years,  etc.  Also  we  may  assume  that  the 
words  for  numbers  were  constructed  on  the  vigesimal  base.  This  means 
that  the  method  of  counting  was  developed  by  using  the  fingers  of  both 
hands  and  the  toes  of  both  feet  before  entire  "men"  were  used  as  a  second 
degree  of  value'.  These  assumptions  are  supported  by  the  etymologies 
of  calendarial  and  numerical  names  and  by  the  symbolism  fixed  in  the 
hieroglyphic  writing  which  must  have  emerged  from  folk  practices.  We 
know  that  ultimately  the  true  lunations  was  reduced  to  a  mathematical 
unit  of  20  days  because  the  name  for  the  second  degree  in  the  special 
numerical  notation  of  days  is  uinal,  obviously  derived  from  u,  moon,  and 
because  the  moon  symbol  has  the  value  20  in  certain  situations.  A  year 
of  approximately  12  lunations  was  reduced  to  a  mathematical  construction 
of  18  X  20=360  days,  called  tun  which  means  stone  or  more  likelv  jade 
bead.     We  begin,  then,  with  20  as  an  antecedent  factor  of  the  tzolkin. 

With  their  variegated  string  archives  hung  up  before  them  we  may 
imagine  the  astronomer  priests  among  the  ancient  ^layas  sitting  down  to 
manipulate  the  fates.  Now  there  are  common  procedures  in  games  of 
chance,  magical  formuke  and  astrological  lay-outs  the  world  over.     Using 

The  name  for  20  in   some  Maya  lanjiuaKes  is  precisely  Titiak   which  means  "man." 
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conventional  counters,  much  as  we  use  playing  cards,  primitive  seers  and 
savants  are  accustomed  to  deal  and  redeal  the  elements  of  fate — which  in 
the  case  of  the  Mayas  were  eclipses  and  other  celestial  phenomena  record- 
ed in  an  ephemeris — always  seeking  patterns  of  striking  simplicity.  Men 
on  the  verge  of  civilization  are  singularly  taken  in  hy  mechanical  lay-outs 
on  a  permutation  or  other  numerical  hasis :  they  recognize  magic  in 
numbers. 

We  possess  several  ceremonial  patterns  of  the  Mayas.     One  is  a  sign 
for  completion  or  full  zero  occurring  in  the  ancient  inscriptions  which  has 


Fig.  5.  a,  Symbol  of  the  uni- 
verse on  a  birch  bark  record 
of  the  Ojibwa  Indians;  b,  A 
Maya  symbol  of  universality 
and  the  zero  of  completion. 


all  the  features  of  a  developed  cosmic  symbol.  I  compare  it  with  the  uni- 
verse as  portrayed  on  birch  bark  records  of  Indians  of  the  Lake  Superior 
region  (Figure  5,  a  and  b).  In  the  Maya  codex  called  the  Tro-Cortesianus 
the  days  of  the  tzolkin  are  distributed  on  an  enlargement  of  this  pattern, 
as  also  in  the  Mexican  codex  called  Fejervary-Mayer  (Plate  la  and  b). 
The  figure  has  four  wide  lobeg  at  the  sides,  one  for  each  world  quarter, 
and  four  narrow  lobes  at  the  corners.  All  in  all  twenty  courses  are  formed 
each  holding  thirteen  days,  so  that  a  place  is  given  to  each  day  of  the 
tzolkin.  Also  there  is  an  inner  band  with  places  for  the  twenty-day  signs 
without  coefficients.  Imix  is  found  in  the  northwest  corner,  and  the  other 
days  are  then  dealt  out  to  the  left  with  Ik  on  the  south,  Akbal  on  the 
east,  Kan  on  the  north,  Chicchan  on  the  west  beyond  Imix,  etc.  Diagonal- 
ly opposite  this  day  sign  Imix  we  find  1  Imix  in  the  inner  angle  formed 
by  the  eastern  and  southeastern  lobes.  1  Ik,  thirteen  days  distant,  is  on 
the  outer  southeastern  corner  of  the  east  lobe;  1  Manik,  another  thirteen 
days  away,  is  at  the  outer  northeastern  corner,  and  so  on  around  the 
figure. 

In  similar  fashion  astronomer  priests  of  the  seventh  century  before 
Christ  might  have  counted  out  the  numbers  of  days  found  as  intervals 
between  eclipses,  culminating  in  11960.  Perhaps  their  pattern  was  merely 
a  square  or  circle  in  connection  with  which  the  days  were  distributed  in 
twenties.  Even  if  the  Mayas  reached  520  as  the  eclipse  cycle  by  this 
method,  they  would  soon  find  that  the  pattern  could  be  reduced  to  half 
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PLATE  I 


III      ■aWBajglm,-- 


Tro-Cortesianus 
A.     Counting-out  pattern  of  the  Tro-Cortesianus  Codex. 


B.      Structure    of    the    counting-out    pattern    of    the    Fejervary-Mayer    Codex.      The 
Maya  count  begins  on   1   Imix  in  the  position  marked   11   on  the   Mexican  pattern. 
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that  sum  of  days  by  a  simple  overlapping.  That  is,  if  the  first  circle  cov- 
ered 520  places,  displaying  20  names  in  sequence,  eclipse  nodes  would  be 
found  at  A,  B,  and  C.  A  second  circle  of  260  places  with  nodes  at  A,  C, 
and  B  would  reach  the  same  day  names  and  be  more  attractive  because 
more  compact  and  recondite.  The  only  difiference  would  be  that  two  turns 
of  the  diagram  completed  the  overcycle. 

In  Table  2  of  his  article  Ludendorfif  lists  78  eclipses  of  the  sun  and  7}> 
eclipses  of  the  moon  between  748  B.C.  and  614  B.C.,  all  but  four  (and 
these  invisible)  being  within  fifteen  days  of  1  Imix.     Only  eight  of  these 


Fig.  6.     Tzolkin  wheel  of  260  days  with  distribution  of  edipses  about  1   Imix. 
longest  lines  are  eleven  eclipses  on  11  Eznab  and  2  Ik. 


The 


eclipses  of  the  sun  were  visible  in  Maya  territory,  however,  the  proportion 
of  visible  eclipses  of  the  moon  being  several  times  greater.  It  seems  that 
the  tzolkin  pattern  must  have  been  developed  very  largely  on  lunar 
eclipses.  I  give  the  distribution  of  all  the  eclipses  in  Ludendorfif's  table 
(except  the  four  above  15  days  from  1  Imix)  in  Figure  6  formed  on  the 
tzolkin  wheel  and  indicate  the  places  of  two  other  groups.  LudendoriT 
does  not  develop  fully  the  record  on  the  second  and  third  foci. 
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With  this  account  of  a  new  demonstration  in  favor  of  Correlation  A 
I  close  the  section  on  preliminary  evidence  as  regards  the  proper  method 
of  transcribing  Maya  dates  into  our  own  chronology.  I  eliminate  Correla- 
tion C  from  further  consideration  hut  retain  Correlation  R  for  the  time 
being.  It  must  bo  held  in  mind  that  the  tzolkin  day  is  the  same  in  each 
system,  since  12  Kan  on  July  15  O.S.  occurs  at  intervals  of  260  days  in 
past  or  future.  The  difference  between  the  two  arrangements  appears  in 
two  things  :  dates  fixed  in  the  Maya  record  are  moved  forward  94900  days 
(260  X  365  days)  in  European  chronology  when  B  is  substituted  for  A 
and  dates  fixed  in  European  chronology  are  moved  backward  1)v  the  same 
amount.     That  is 

.     9_  0-  0-  0-  0,  8  Ahau  13  Ceh    (  Correlation  A,     Feb.  10,  176  A.D.    (Greg.  Cal.) 

I  Correlation  B,     Dec.  10,  435  A.D.    (Greg.  Cal.) 

Since  the  Maya  year  is  a  vague  one,  the  distortion  in  the  tropical  year 
amoimts  to  about  62  days  between  the  two  correlations.  Dates  that  strike 
the  solstices  or  ecjuinoxes  under  Correlation  A  will  not  repeat  these  coin- 
cidences under  Correlation  B.  Vice-versa,  a  position  in  European 
chronology  passes  through  the  following  transformation  : 

f  Correlation  A 

,  ,      I   9-  0-  0-  0-  0,  8  Ahau   13  Ceh 
J.D.  1,  785,384  (Feb.  10.  176  A.D.  Greg.  Cal.)  ^       ,    .' 

I  Correlation  B 

[  8-  6-16-  7-  0,  8  Ahau   13  Ceh 
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Lunar  Calculations  of  the  Mayas 

A  new  section  of  our  survey,  devoted  to  the  way  in  which  the  Mayas 
handled  data  on  the  moon,  begins  at  this  point.  Eclipses  both  of  the  sun 
and  of  the  moon  are  effected  by  the  same  celestial  mechanism.  I  need 
only  repeat  in  the  briefest  fashion  a  few  of  the  elements  in  the  eclipse 
problem  which  reacted  upon  the  Mayas.  The  phenomena  occur  when  the 
sun,  the  moon  and  the  earth  are  most  nearly  in  line.  The  conditions  are 
controlled  principally  by  the  fact  that  syzygies  (a  term  applied  to  the 
times  when  there  is  a  lining  up  of  the  orbs,  or,  let  us  say,  at  the  moments 
of  new  moon  and  full  moon)  only  become  eclipse  syzygies  when  near  one 
of  the  moon's  nodes.  The  points  of  these  nodes  are  found  at  a  mean  dis- 
tance of  173.31  days  from  each  other.  The  Mayas,  as  Ludendorff  has 
shown,  constructed  their  tzolkin  on  the  basis  of  3  x  173.31=2  x  260. 
Two  eclipse  seasons  are  346.62  days  which  is  18.63  days  less  than  a  year. 
In  other  words,  the  mean  points  of  eclipse  seasons  (round  which  eclipses 
fall  on  moments  of  new  moon  for  those  of  the  sun  and  of  full  moon  for 
those  of  the  moon)  have  a  retrograde  motion  in  the  tropical  year  which 
requires  18  or  19  of  the  latter  for  a  complete  turn,  ^^'e  must  imagine  the 
Maya  conception  as  one  in  which  the  double  tzolkin  is  divided  into  thirds 
which  represent  eclipse  seasons.  The  whole  period  of  520  days  then  retro- 
grades through  the  successive  tuns  of  360  days  and  vague  years  of  365 
days  as  well  as  through  the  true  year  of  the  seasons. 

Mechanisms  of  the  Maya  Count  Applied  to  Lunar  Data.  Luden- 
dorft''s  explanation  of  the  origin  of  the  Maya  tzolkin  out  of  eclipse  data 
collected  in  the  eighth  and  seventh  centuries  before  Christ  develops  only 
one  of  the  mechanical  correspondences  which  exist  between  the  structural 
units  of  the  Maya  chronological  system,  on  the  one  hand,  and  multiples 
of  the  lunation  period  and  the  eclipse  season  on  the  other  hand.  It  holds 
true  only  under  the  terms  of  Correlation  A  and  therefore  stands  as  an 
interesting  proof  of  the  correctness  of  that  arrangement. 

Before  delving  into  the  matter  of  historical  places  of  eclipses,  I  wish  to 
put  on  record  certain  proximations  which  might  have  served  the  Maya 
astronomers  as  rules  of  thumb.  The  eclipse  season  is  not  in  itself  appar- 
ent and.  while  the  lunation  can  be  observed  easily  enough,  it  runs  into  a 
fraction  of  a  day  that  is  exceedingly  hard  to  handle.  It  follows,  therefore, 
that  easily  remembered  time  units  restoring  lunar  phases  and  eclipse  syzy- 
gies become  tools  for  calculation.  I  begin  with  correspondences  between 
tzolkins  and  lunations. 

TZ0T,KINS  AND  LUNATIONS 


Tzolkins 

Days 

Lunations 

Days 

Difference 

A 

5 

1300 

44 

1299.32 

—  .68 

B 

41 

10660 

361 

10660.55 

+  .55 

C 

46 

11960 

405 

11959.89 

—  .11 
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Althou.qh  eclipses  of  the  same  orli  must  recur  on  true  multiples  of  the 
lunation  (and  otherwise  on  the  half  lunation)  it  is  also  necessary  that  a 
niu]ti])le  of  the  eclipse  season  be  close  at  hand.  Practically,  for  low  num- 
bers, this  means  a  multiple  of  the  double  tzolkin.  If  interval  A  is  doubled, 
we  obtain  such  a  condition  since  10  tzolkins  are  2600  days  and  88  luna- 
tions are  only  1.31  days  less  than  this  amount.  Interval  C  is  that  of  the 
Maya  lunar  calendar  which  is  highly  effective  as  an  eclipse  interval. 

Next  we  consider  lunations  and  round  numbers,  without  for  the  mo- 
ment seeking-  those  that  can  ])e  used  to  recover  eclipses.  The  third  degree 
of  value  is  the  tun  of  360  days  and  12  lunations  are  354.37  days  or  5.63 
days  less  than  this  sum.  The  hotun  finds  a  much  closer  adjustment  in 
that  1800  days  are  only  1.37  days  less  than  61  lunations.  In  the  case  of 
the  katun  the  error  is,  therefore,  about  the  same  as  that  of  the  tun  but  on 
the  opposite  side  of  the  ledger:  21  tuns  recover  a  close  conformity  on 
phases  of  the  moon,  amounting  to  7560  days  while  256  lunations  are 
7559.83  days.  The  Mayas  did  not  pay  much  attention  to  this  interval 
seeking  instead  such  multiples  of  the  hotun  as  the  following: 

Multiples  of  Hotuns  and  Lunations 

Hotuns  Days     Lunations       Days  Difference 

D       22       (         5-10-  0-  0)  39600         1341         39600.52       +.52 

E        43       (       10-15-  0-  0)  77400         2621         77399.67       —.33 

F      173       (  2-  3-  5-  0-  0)        311400       10545       311400.06       +.06 

Round  numbers  that  recover  eclipse  syzygies  are  a  dilTerent  matter. 
Here  the  mani])ulation  depends  largely  on  the  value  of  13  tuns  which  is 
also  important  in  Venus  calculations  as  we  shall  see  elsewhere.  The  sin- 
gle interval  may  lead  from  an  eclipse  of  one  orb  to  one  of  the  other  orb. 
Taken  twice  with  one  lunation  added,  syzygies  of  the  same  type  are  re- 
covered. 

Thirteen  Tuns  as  an  Eclipse  Interval 

f   13  tuns  (       13-  0-  0)        =     4680        days 
G    <!   27  eclipse  seasons  =     4679.35    "  —     .65 

[158  lunations  =     4665.83    "  —14.17 

f  26  tuns  (  1-  6-  0-  0)        =     9360         days 
H   \    54  eclipse  seasons  =     9358.69    "  —1.31 

[317  lunations  =     9361,20    "  +1.20 

Conformity  with  eclipse  requirements  exists  also  for  194  tuns  which 
by  the  addition  of  twice  interval  A  (2  x  1300=2600  days)  passes  into  an 
accurate  and  highly  important  eclipse  number  amounting  to  exactly  11 
katuns.     This  was  employed  by  the  Mayas  at  Copan  and  elsewhere. 

f  194  tuns      (  9-14-  0-  0)        69840         days 
I     {  403  eclipse  seasons  69843.61     "  +3.61  days 

[2365  lunations  69839.84    "  —  .  16    " 

f     11  katuns  (11-  0-  0-  0)       79200         days 
J     i   457  eclipse  seasons  79202.02    "  +2.02    " 

12682  lunations  79201.04    "  +1.04    " 
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The  vague  year  of  the  Mayas  is  comparable  to  the  sacred  year  of  the 
Egyptians  as  regards  length  but  not  as  regards  its  internal  construction 
since  it  consisted  of  18  x  20  -|-  5  days  instead  of  12  x  30  -]-  5  days. 
Among  the  correspondences  between  years  of  this  type  and  lunations  we 
find  two  arrangements  which  the  IMayas  seem  to  have  known  : 

Vague  Years  and  Lunations 


Years 

Days 

Lunations 

Days 

Difference 

K 

8 

2920 

99 

2923.53 

+3.53 

L 

25 

9125 

309 

9124.95 

—   .05 

It  will  be  noted  that  K  is  the  short  round  of  the  \"enus  Calendar  while 
M  is  the  close  quarter  century  adjustment  which  the  Egyptians  may  have 
used.     Neither  interval  has  any  value  in  connection  with  eclipse  syzygies. 

Although  the  tropical  year  only  gains  a  day  in  four  years  over  the 
vague  year,  it  furnishes  a  different  category  of  approximations  as  re- 
gards lunar  data  and  especially  as  regards  lunar  data  arranged  with  an  eye 
towards  the  prognostication  of  eclipses.  The  table  that  follows  gives 
outstanding  approximations. 

Tropical  Years  and  Eclipse  Intervals 


Tropical  Years 

Eclipse  Seasons 

Lunations 

M 

9  =  3287.18  days 

19  =  3292.89  days 

112  =  3307.43  days 

N 

10  =  3652.42    " 

21  =  3639.51    " 

123  =  3632.26    " 

O 

19  =  2939.60    " 

40  =  6932.40    " 

235  =  6939.69    " 

Far  and  away  the  most  important  of  these  is  O  which  corresponds  to 
the  famous  Metonic  Cycle  of  the  Greeks.  It  is  used  by  the  ^layas  in 
several  of  their  most  striking  calculations  as  the  whole  number  6940 
reached  by  simply  subtracting  1  tzolkin  from  1  katun,  thus : 

1  katun  1-  0-0-0  =  7200  days 

1  tzolkin  13-  0  =  260    " 

1  Metonie  Cycle  19-5-0  =  6940    " 

We  now  examine  the  correspondences  between  lunar  data  and  the 
Maya  calendar  round  of  18980  days  [73  x  260=52  x  365 j.  Since  this  is 
an  odd  number  of  tzolkins,  it  is  apparent  at  once  that  it  will  show  a  wide 
discrepancy  as  regards  eclipse  seasons.  The  double  calendar  round, 
which  happens  also  to  be  the  permutation  cycle  of  the  \'enus  calendar, 
restores  an  approximate  balance.  Indeed,  it  develops  that  37960  days  are 
only  5.29  days  greater  than  219  eclipse  seasons.  This  recession  of  the 
eclipse  season,  in  the  double  calendar  round,  proves  nearly  equal  to  the 
5.20  days  recession  of  the  actual  places  of  Venus  in  the  formal  pattern 
of  the  Venus  calendar.  Also  1285  lunations  are  some  13.19  days,  or 
nearly  half  a  lunation,  less  than  the  number;  a  condition  which  might  per- 
mit eclipses  of  different  orbs  to  repeat. 
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I"         1  calendar  round    ( 

U   •{     110  eclipse  seasons 

I     643  lunations 

t         2  calendar  rounds  ( 

V    -i     219  eclipse  seasons 

I  1285  lunations 

[•       18  calendar  rounds  ( 

W  -I   1971  eclipse  seasons 

Ul569  lunations 

I"       29  calendar  rounds  (  3-16-  8-17-  0) 

X    \   3176  eclipse  seasons 

1 18639  lunations 


2-12-13- 

0) 

18980         days 
19064.01     "      +84.01 
18988.17     "      +  8.17 

5-  5-  8- 

0) 

37960        days 
37954.71     "      —  5.29 
37946.81      "      —13.19 

7-  9-  0- 

0) 

341640         days 
341592.40     "      —47.60 
341639.38     "      —     .62 

550420         days 
550429.91     "      +9.91 
550419.36     "      —     .64 


After  the  conditions  at  the  end  of  the  second  calendar  round  noted 
ahove  no  approximation  of  lunations  is  found  until  the  eighteenth  round 
and  no  approximation  of  both  lunations  and  eclipse  seasons  until  the 
twenty-ninth  round.  At  this  position  the  discrepancy  of  84  days  above 
the  number  at  the  end  of  the  first  round  has  been  reduced  to  less  than 
10  days  while  the  discrepancy  on  the  lunation  is  less  than  one  day.  In 
other  words,  the  return  of  an  eclipse  is  now  for  the  first  time  possible  on 
an  exact  multiple  of  the  calendar  round. 

The  Grand  Cycle  of  the  Mayas  is  precisely  the  29  calendar  rounds 
which  now  recovers  an  eclipse  syzygy.  In  this  period  of  550420  days  the 
vague  year  gains  a  complete  cycle  of  the  seasons  on  the  tropical  year.  It 
seems,  from  evidence  that  will  be  presented  in  due  course,  that  the  Ma-vas 
were  well  aware  of  this  coincidence  with  its  double  bearing  on  astrono- 
mical fact  and  that  they  took  note  of  eclipses  which  recurred  after  exactly 
1508  calendar  years  and  1507  tropical  years. 

The  Lunar  Table  of  the  Dresden  Codex.  The  history  of  researches 
on  the  Lunar  Table  of  the  Dresden  Codex  begins  with  Ernst  Forstemann 
who  showed  clearly  enough  that  the  numerical  intervals  treat  lunations  in 
groups  in  sucli  fasliion  that  a  cycle  or  re-entering  series  is  formed  with 
the  Maya  tzolkin  in  11960  days.  He  thought  that  the  main  purpose  of  the 
Mayas  was  to  combine  405  revolutions  of  the  Moon  with  104  revolutions 
of  ^lercury  and  that  the  thirds  into  which  tlie  table  of  11960  days  was 
divided  were  meant  for  revolutions  of  Jupiter  in  groups  of  ten.  As  a 
matter  of  fact,  the  error  on  Mercury,  with  115  days  for  the  synodic 
period  instead  of  the  actual  115.877,  amounts  to  90  days  and  in  the  case 
of  Jupiter  30  revolutions  demand  some  15  days  more  than  the  cycle. 
Forstemann  had  no  inkling  that  the  peculiar  arrangement  of  the  lunar 
intervals  was  concerned  with  eclipse  possibilities.  ^loreover,  he  made 
several  emendations  in  the  text  on  the  plea  of  uniformity  which  were  dis- 
missed by  Bowditch  in  a  later  study  of  the  same  text. 

Meinhausen  was  the  first  to  publish  a  demonstration  that  the  Lunar 
Table  of   the  Dresden   Codex  was   intended  to   strike  eclipse  days.     He 
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wrote  as  follows  in  1913  :  "Another  indication  that  the  numbers  in  the 
codex  have  arisen  from  the  observation  of  eclipses  lies  in  the  fact  that 
the  exact  grouping  of  the  numbers  which  is  brought  about  by  the  insetting 
of  pictures  in  the  numerical  series  is  also  possible  in  lunar  eclipses  which 
are  visible  in  a  particular  locality." 

In  1921  Carl  E.  Guthe  published  a  thesis  dealing  with  the  Lunar  Table. 
His  conclusion  was  :  "The  numerical  series  of  these  pages  of  the  Dresden 
record,  then,  an  eclipse  calendar  which  is  referred  to  a  lunar  calendar." 

This  conclusion  is  entirely  in  keeping  with  the  experiments  of  Will- 
son,  who  in  1912  before  the  publication  of  Meinhausen's  study,  prepared 
a  list  of  all  solar  eclipses  visible  in  the  Maya  area  between  31  B.C.  and 
1508  A.D.  This  he  plotted  on  a  strip  of  ruled  paper  and  then  he  set 
against  this  strip  a  scale  marked  with  the  intervals  between  pictures  in  the 
Lunar  Table  of  the  Dresden  Codex.  Willson  found  a  maximum  coinci- 
dence of  only  seven  out  of  the  ten  places  in  visible  solar  eclipses.  To  him 
belongs  the  distinction  of  being  the  first  student  who  seriously  attempted 
to  find  a  historical  place  for  the  functioning  of  the  Lunar  Table,  all 
others  before  him  having  merely  treated  the  data  in  this  manuscript  as 
absolute  evidence  which  revealed  by  sheer  accuracy  of  mean  intervals  the 
astronomical  nature  of  the  subject  matter. 

In  his  paper  published  posthumously  in  1924  Willson  writes  in  con- 
nection with  the  Lunar  Table  of  the  Dresden  Codex :  "The  result  of  this 
study  was  to  confirm  the  opinion  that  no  correlation  of  the  Maya  and 
Julian  calendars  could  be  found  from  the  lunar  series  alone." 

The  Lunar  Table  displayed  on  pages  51-58  of  the  Dresden  Codex 
covers  405  lunations  in  a  repeating  calendarial  pattern  of  11960  days. 
The  lunations  are  grouped  by  fives  and  sixes  in  such  fashion  that  the  in- 
tervals between  the  groups  are  the  ones  which  separate  eclipse  syzygies. 
The  calendarial  cycle  is  necessarily  rigid,  consisting  of  46  x  260^11960 
days,  a  number  which  is  slightly  in  excess  of  the  value  of  405  lunations, 
and  still  more  in  excess  of  69  eclipse  seasons.  From  the  way  the  table  is 
written  it  is  fair  inference  that  the  Mayas  were  aware  of  the  recessional 
factors.  The  table  departs  from  three  days  namely  10  Cimi,  11  Muluc 
and  12  Lamat  which  are  successive  days  in  the  tzolkin,  but  the  day  12 
Lamat  is  the  one  appearing  in  certain  Long  Count  statements  found  in 
the  preamble  of  the  table  and  this  day  is  pretty  clearly  intended  to  be  the 
principal  point  of  departure  for  the  calendarial  pattern.  The  days  actually 
designated  in  connection  with  the  groups  of  lunations  are  likewise  in 
triple  order  counting  up  to  one  less  than  the  full  calendar.  There  is  also 
an  accumulating  count  of  bar  and  dot  numbers  which  agree  with  intervals 
between  the  designated  days  for  the  first  third  of  the  table  and  then  fall 
one  place  behind.  The  total  of  this  series  comes  to  11958.  Now  it  is 
true  that  if  the  start  is  made  from  12  Lamat,  the  re-entering  cycle  of  the 
calendar  will  again  reach  12  Lamat  while  the  count  by  days  will  reach  11 
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^luluc  and  liy  numbers  10  C'inii.  Actuall}',  all  three  days  are  recorded  as 
bases  and  the  desij^nations  throug^hout  are  three  j)l\ .  The  \'enus  table  also 
has  three  ])oints  of  departure  which  pretty  clearly  correspond  to  three  his- 
torical places  :  ])erhaps  the  same  idea  exists  here.  At  least  it  is  clear  that 
the  different  totals  provide  an  opportunity  to  keep  track  of  the  necessary 
recessions.  The  real  values  of  46  tzolkins,  405  hmations  and  69  eclipse 
seasons  are  as  follows : 


46  tzolkins 
405  lunations 
69  eclipse  seasons 


46  X  260 
405  X    29.5305 
69  X  173.3092 


=     11960  days 

=     11959.8885     " 
=     11958.3248     " 


The  Mayas  deal  only  with  whole  days  but  reach  fractional  values  in 
the  long  run.  Groups  of  six  lunations  are  generally  set  down  as  177  days 
but  occasionally  as  178  days,  the  true  mean  value  being  177.18  days. 

I  now  transcribe  the  contents  of  the  Lunar  Table  of  the  Dresden  Codex 
in  Table  VI.  Column  1  gives  the  number  of  the  division.  Each  of  these 
concerns  an  eclipse  syzygy  which  is  defined  in  Column  2  by  the  ascending 
values  of  eclipse  seasons  and  in  Column  3  by  the  number  and  value  of 
proximate  lunations.  Next  the  differences  between  multiples  of  the 
eclipse  season  and  the  accumulative  values  of  the  proximate  lunations  are 
set  down.  When  this  difference  is  small,  a  good  eclipse  interval  emerges 
and  when  it  is  large  the  probabilities  are  against  an  eclipse :  at  least  the 
intervals  with  large  differences  cannot  be  used  over  and  over  again  as  can 
those  with  small  differences. 

The  best  eclipse  intervals  are  those  found  at  Numbers  8,  15,  2o,  31,  38, 
46,  53,  61  and  69.  It  will  be  observed  that  Numbers  23,  46  and  69  are 
multiples  of  the  same  unit,  namely  the  Maya  Saroid  which  joins  23 
eclipse  seasons  with  135  lunations  and  3986  or  3987  days.  Number  38  is 
the  Saros  proper  and  Number  61  is  the  most  accurate  of  all  eclipse  inter- 
vals but  less  interesting  to  the  Mayas  than  the  Saroid  interval  which  is 
organically  related  to  their  tzolkin. 


TABLE  VI 

Analysis  op 

THE  Lunar  Table  of  Dresden  Codex 

Eclipse 

Season 

Lunation 

Difference 

Interval  from 

12  Lamat 

Numbei 

r     Days 

Number 

Days 

Day 

Day  number 

1 

173.31 

6 

177.18 

+  3.87 

7  Chicchan 

177 

2 

346.62 

12 

354.37 

+  7.75 

2  Ik 

354 

3 

519 . 93 

17 

502.02 

—17.91 

7  Oc 

502 

4 

693.24 

23 

679.20 

—14 .  04 

2  Manik 

679 

5 

866.55 

29 

856.39 

—10.16 

10  Kan 

856 

6 

1039.86 

35 

1033.57 

—  6.29 

5  Imix 

1033 

7 

1213.17 

41 

1210.75 

—  2.42 

1  Cauac 

1211 

*     8 

1386.48 

47 

1387.94 

+  1.49 

9  Cib 

1388 

9 

1559.79 

53 

1565.12 

+  5.31 

4  Ben 

1565 

10 

1733 . 10 

59 

1742.30 

+  9.20 

12  Oc 

1742 

11 

1906.41 

65 

1919.49 

+  13.08 

7  Manik 

1919 

12 

2079.72 

70 

2096.67 

+  16.95 

2  Kan 

2096 

13 

2253.02 

76 

2244.32 

—  8.71 

7  Eb 

2244 

14 

2426.34 

82 

2421.51 

—  4.83 

3  Oc 

2422 

*  15 

2599.65 

88 

2598.69 

—     .96 

11  Manik 

2599 
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TABLE  VI— Continued 
Analysis  of  the  Lunar  Table  of  Dresden  Codex 


Eel 

ipse  Season 

Lunation 

Difference 

Interval  from 

12  Lamat 

Numb 

er      Days 

Number       Days 

Day 

Day  number 

16 

2772.96 

94 

2775.87 

+  2.91 

6 

Kan 

2776 

17 

2946.27 

100 

2953.06 

+  6.79 

1 

Imix 

2953 

18 

3119.58 

106 

3130.24 

+  10.66 

9 

Eznab 

3130 

19 

3292.89 

112 

3277.90 

+  14.99 

1 

Cimi 

3278 

20 

3466.20 

117 

3455.08 

—11.12 

9 

Akbal 

3455 

21 

3639.51 

123 

3632.26 

—  7.25 

4 

Ahau 

3632 

22 

3812.82 

129 

3809.45 

—  3.37 

12 

Caban 

3809 

*  23 

3986.13 

135 

3986.63 

+      .50 

8 

Men 

3987  (a) 

2nd  Saroid 

24 

4159.44 

141 

4163.81 

+  4.37 

3 

Eb 

4164 

25 

4332.75 

147 

4341.00 

+  8.25 

11 

Muluc 

4341 

26 

4506.06 

152 

4488.65 

+  17.35 

3 

Caban 

4489 

27 

4679.35 

158 

4665.83 

—13 .  54 

11 

Ix 

4666 

28 

4852.68 

164 

4843.02 

—  9.66 

6 

Chuen 

4843 

29 

5026.09 

170 

5020.20 

—  5.79 

2 

Muluc 

5021 

30 

5199.30 

176 

5197.38 

—  1.92 

10 

Cimi 

5198 

*  31 

5372.61 

182 

5374.57 

+  1.96 

5  Akbal 

5375 

32 

5545.92 

188 

5551.75 

+  5.83 

13 

Ahau 

5552 

33 

5719.23 

194 

5728.93 

+  9.60 

8 

Caban 

5729 

34 

5892 . 54 

200 

5906.12 

+  13.58 

3 

Ix 

5906 

35 

6065.85 

206 

6083.30 

+  17.45 

11 

Chuen 

6083 

36 

6239.16 

211 

6230.95 

—  8.21 

3 

Cauac 

6231 

37 

6412.47 

217 

6408.14 

—  4.33 

12 

Caban 

6409 

*  38 

6585.78 

223 

6585.32 

—     .46 

7 

Ix 

6585 

39 

6759.19 

229 

6762 . 51 

+  3.32 

2 

Chuen 

6763 

40 

6932.40 

235 

6939.69 

+  7.29 

10 

Lamat 

6940 

41 

7105.71 

241 

7116.87 

+  11.16 

5 

Chicchan 

7117 

42 

7279.02 

246 

7264.53 

—14.49 

10 

Ben 

7265 

43 

7452.33 

252 

7441.71 

—10.62 

5 

Oc 

7442 

44 

7625.64 

258 

7618.89 

—  6.75 

13 

Manik 

7619 

45 

7798.95 

264 

7796.08 

—  2.83 

8 

Kan 

7796 

46 

7972.26 

270 

7973.26 

+  1.00 

3 

Imix 

7973 

3rd  Saroid 

47 

8145.57 

276 

8150.44 

+  4.87 

11 

Eznab 

8150 

48 

8318.88 

282 

8327.63 

+  8.75 

6 

Men 

8327 

49 

8492.19 

287 

8475.28 

—16.91 

11 

Akbal 

8475 

50 

8665.50 

293 

8652.46 

—13 .  04 

6 

Ahau 

8652 

51 

8838.81 

299 

8829.65 

—  9.16 

1 

Caban 

8829 

52 

9012.12 

305 

9006.83 

—  5.29 

10 

Men 

9007 

*  53 

9185.43 

311 

9184.01 

—  1.42 

5 

Eb 

9184 

54 

9358.69 

317 

9361.20 

+  2.46 

13 

Muluc 

9361 

55 

9532.05 

323 

9538.38 

+  6.33 

8 

Cimi 

9538 

56 

9705.36 

329 

9715.56 

+  10.20 

3 

Akbal 

9715 

57 

9878.67 

335 

9892.75 

+  14.08 

11 

Ahau 

9892 

58 

10051.98 

340 

10040.40 

—11.58 

3 

Lamat 

10040 

59 

10225.29 

346 

10217.58 

—  7.71 

11 

Chicchan 

10217 

60 

10398.60 

352 

10394.77 

—  3.83 

7 

Akbal 

10395 

*  61 

10571.91 

358 

10571.95 

+      .04 

2 

Ahau 

10572 

62 

10745.22 

364 

10749 . 13 

+  3.91 

10 

Caban 

10749 

63 

10918.53 

370 

10926.32 

+   7.79 

5 

Ix 

10926 

64 

11091.84 

376 

11103.50 

+  11.66 

13 

Chuen 

11103 

65 

11265.15 

382 

11251.15 

—14.00 

5 

Cauac 

11251 

66 

11438.46 

387 

11428.34 

—10.12 

13 

Cib 

11428 

67 

11611.77 

393 

11605.52 

—  6.25 

8 

Ben 

11605 

68 

11785.08 

399 

11782.71 

—  2.34 

3 

Oc 

11782 

*  69 

1195S.39 

405 

11959.89 

+  1.50 

12 

Lamat 

11960 

(a.)  Beginning  with  Group  23  the  cumulative  number  recorded  is  1  less  than  the  number 
required  to  reach  the  recorded  day.  In  the  Group  69  the  number  is  11958,  the  number  called 
for   by   the    day    is    11959,   while   the    cycle   demands    11960. 

*  The   most   effective   eclipse   intervals. 
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Numbers  and  Dates  Connected  with  the  Lunar  Table.  The  in- 
troductory material  on  the  upjjcr  half  of  pages  51  and  52  of  the  Dresden 
Codex  consists  of  six  interlocking  red  and  black  numbers  counted  from 
the  Mundane  Era,  one  pair  being  on  the  left  and  two  pairs  on  the  right. 
Between  them  are  eleven  shorter  numbers  usually  described  as  a  multipli- 
cation table  of  11960  although  there  are  either  errors  or  intentional  varia- 
tions from  exact  multiples.  Several  emendations  in  the  carelessly  written 
numerals  of  the  six  long  numbers  are  necessary  but  these  have  long  since 
been  agreed  upon  by  Forstemann,  Bowditch  and  other  students. 

The  first  column  reads  down  as  follows :  4  Ahau,  8  Cumhu,  12 
Lamat,  8  days,  knotted  Imix.  Then  come  the  numbers  8-16-  4-  8-  0  and 
10-19-  6-  1-  8,  with  12  Lamat  repeated  at  the  bottom  of  the  column.  In 
one  case  4  Ahau  8  Zip  is  reached  and  when  8  days  are  added  we  find  12 
Lamat  11  Zip.  In  the  other  case  12  Lamat  6  Cumhu  is  reached  and  when 
the  8  days  are  substracted  we  obtain  4  Ahau  18  Kayab.  The  transforma- 
tion into  Gregorian  dates  under  Correlation  A  (equation  489384)  with 
the  approximate  age  of  the  moon  appended  is  as  follows : 


A     13-  0-  0-  0-  0,  4  Ahau 

8-16-  4-  8-  0      add 
B       8-16-  4-  8-  0,     4  Ahau 

8      add 

C        8-16-  4-  8-  8,  12  Lamat         11  Zip, 


8  Cumhu,  Oct.   14,  3373  B.C. 
3  Zip,         Aug.  23,    101  A.D.        11.7 
Aug.  31,    101  A.D.        19.7 


A     13-  0-  0-  0-  0,     4  Ahau 

10-19-  6-  1-  8      add 

D     10-19-  6-  1-  8,  12  Lamat 
8      subtract 
E     10-19-  6-  1-  0,     4  Ahau 


8  Cumhu,  Oct.   14,  3373  B.C. 
6  Cumhu,  Nov.  28,    950  A.D.        10.4 
18  Kayab,    Nov.  20,    950  A.D.  2.4 


The  multiplication  table,  so-called,  lying  to  the  right  of  Long  Count 
statements  just  transcribed,  consists  of  eleven  numbers,  to  wit: 


1st  term 
2nd  term 
3rd  term 
4th  term 
5th  term 
6th  term 
7th  term 
8th  term 
9th  term 
10th  term 
11th  term 


1- 

3- 

4- 

6- 

8- 

9- 

1-  6- 

1-  8- 

1-  9- 

2-11- 

3-  4- 


18-  5-  0 
■6-8-0 
19-12-  0 
12-16-  0 
■6-2-0 
■19-12-  0 
11-10-  0 
■  4-14-  0 
18-  0-  0 
10-11-  0 
15-12-  0 


13780 

23920 

35880 

47840 

59800 

71880 

191360 

203320 

215280 

371020 

466440 


3 

4 

5 

6 

16 

17 

18 

31 

39 


1  X  11960 

2  X  11960 
11960 
11960 
11960 
11960 
11960 
11960 
11960 
11960 
11960 


+     1820 


+       120 


+       260 


Then  come  four  other  Long  Count  statements  and  a  suppressed  fifth 
date  represented  only  by  the  tzolkin  designation  5  Ben. 
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F       9-16-4-10-8,    12  Lamat  1  Muan,     Jan.  11  ,    496  A.D.         10. 

15 

G       9-16-  4-11-  3,     1  Akbal  16  Muan,     Jan.  26,    496  A.D.        25. 

1. 

H      9-16-4-11-18,     3  Eznab  11  Pax,        Feb.  11,    496  A.D.         10.5 

*  *        * 

F       9-16-4-10-8,  12  Lamat  1  Muan,     Jan.   11,    496  A.D.         10. 

3-  0-15-  0 

I        9-19-5-7-8,  7  Lamat  1  Muan,     Dec.  28,    555  A.D.         27.8 

15  subtract 

J        9-19-5-6-13,  5  Ben  6  Kankin,  Dec.  13,    555  A.D.         12.8 

It  will  be  observed  at  once  that  none  of  these  are  full  or  new  moon 
dates  under  Correlation  A.  Several  of  them  have,  however,  precisely  the 
same  real  age  of  the  moon,  25  and  10  days,  respectively,  as  the  full  or  new 
moon  phases  in  the  Supplementary  Series.  I  have  repeatedly  expressed 
the  belief  that  an  uncorrected  lunar  calendar  was  used  by  the  Mayas  and 
that  the  data  of  the  Supplementary  Series  must  be  interpreted  in  connec- 
tion with  a  method  of  recording  lunations  with  an  accumulating  error. 

Eclipse  Series  on  12  Lamat.  Ludendorff's  demonstration  that  the 
Maya  tzolkin  found  its  most  probable  origin  in  eclipse  phenomena  ob- 
served by  the  Mayas  during  the  eighth  and  seventh  centuries  before 
Christ  validates  the  reasonableness  of  research  on  this  temporal  frontier 
of  Maya  science.  The  tzolkin  itself  must  have  been  devised  largely  on 
eclipses  of  the  moon,  as  we  have  seen.  But  eclipses  of  the  sun  when  they 
did  occur  were  surely  held  in  greater  awe  than  those  of  the  moon.  One 
of  the  most  striking  eclipses  of  the  sun  in  this  early  formative  period  was 
an  annular  eclipse  with  a  line  of  centrality  passing  close  to  Copan  which 
Oppolzer  describes  as  eclipse  number  1067  in  his  monograph^.  It  took 
place  in  astronomical  terms  on  -752,  XI,  18,  Julian  day  1446712. 

This  date,  transcribed  into  the  Maya  Long  Count  and  the  Gregorian 
calendar,  imder  Correlation  A  becomes : 

6-12-19-  4-  8,  12  Lamat  1  Muan,  Nov.  10,  752  B.C. 

Here  is  a  momentous  eclipse  syzygy  lying  just  24  calendar  rounds  be- 
fore the  much-mooted  12  Lamat  1  Muan  of  the  Dresden  Codex.  Was 
this  the  real  eclipse  which  later  astronomers  used  as  the  point  of  departure 
in  far-flung  computations? 

12  Lamat  is  three  days  before  2  Chuen  which  LudendorfT  makes  one 
of  the  foci  of  eclipses  in  the  original  tzolkin  but  this  small  displacement 
does  not  militate  in  any  way  against  his  argument  and,  indeed,  is  part  and 
parcel  of  it.  If  12  Lamat  is  found  as  a  day  for  eclipses  of  the  sun,  it 
will  also  be  found  for  eclipses  of  the  moon.  Without  classifying  the  en- 
tire lunar  record  we  can  locate  empirically  lunar  eclipses  on  12  Lamat  by 


1  This  eclipse  was  followed  in  six  lunations  by  another  having  its  path  of  totality  a  little  to  the 
south  of   Copan    (-751    V    IS). 
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counting-  forward  and  l)ack\vard  from  known  places  where  solar  eclipses 
occuin-  this  day  such  douhle  tzolkin  multiples  as  are  14  or  15  days  over 
exact  lunations.  Perhaps  the  most  serviceable  one  is  thirteen  tuns,  or 
4680  days:  this  number  is  14.17  days  over  158  lunations  and  15.36  days 
under  157  lunations.  It  is  also  possible  to  use  7280  days  which  is  15.47 
days  over  24()  lunations  and  14.06  days  under  247  lunations.  If  9880  is 
used  the  mean  adjustment  is  16.78  days  over  334  lunations  and  12.75  days 
under  335  lunations  :  in  this  case  the  eclipse  of  the  moon  would  probably 
be  a  day  or  two  before  or  after  12  Lamat  dependini^  on  whether  the  inter- 
val had  been  added  to  the  place  of  a  12  Lamat  solar  eclipse,  or  subtracted 
from  it. 

Actually  this  12  Lamat  1  Muan  eclipse  of  the  Sun  referred  to  above 
ushered  in  a  considerable  series  of  both  the  sun  and  the  moon  separated 
by  the  interval  of  the  Maya  lunar  cycle  and  the  other  intervals  discussed 
above.  In  seven  turns  of  this  cycle  four  visible  eclipses  of  the  sun,  three 
of  lar.t^e  magnitude,  were  produced. 

TABLE  VII 
The  First  12  Lamat  Series  of  Visible  Eclipses  of  the  Sun 


Maya  Long  Count 

Julian  Day 

Gregorian  Date 

'*  6-12-19-  4- 

8, 

12  Lamat    1  Muan 

1446712 

Nov. 

10,  752  B.C. 

1-13-  4- 

0 

11960 

6-14-12-  8- 

8, 

12  Lamat  16  Yax 

1458672 

Aug. 

7,  719 

1-13-  4- 

0 

11960 

'*  6-16-  5-12- 

8, 

12  Lamat  11  Xul 

1470632 

May 

9,686 

1-13-  4- 

0 

11960 

6-17-18-16- 

8, 

12  Lamat    6  Uo 

1482592 

Feb. 

5,  653 

1-13-  4- 

0 

11960 

6-19-12-  2- 

8, 

12  Lamat    6  Pax 

1494552 

Nov. 

4,  621 

1-13-  4- 

0 

11960 

■*  7-  1-  5-  6- 

8, 

12  Lamat    1  Ceh 

1506512 

Aug. 

3,  588 

1-13-  4- 

0 

11960 

*  7-  2-18-10- 

8, 

12  Lamat  16  Yaxkin 

1518472 

May 

2,  555 

Visible  eclipse  of  small  magnitude 
Visible  eclipse  of  large  magnitude 
Eclipses  unstarred  were  not  visible  in  Maya  territory 


The  last  two  visible  eclipses  of  the  series  took  place  after  the  formal- 
ization of  the  Maya  day  count  on  August  6,  613  B.C. 

Now  we  have  already  observed  that  the  calendar  round  is  an  ineffec- 
tive interval  for  eclipses  except  that  two  calendar  rounds  may  convert  an 
eclijjse  of  the  sun  into  one  of  the  moon  or  vice  versa,  and  that  29  calendar 
rounds  may  ])roduce  another  similar  eclipse  in  the  terms  of  both  the 
Maya  and  European  calendars.  Indeed,  if  we  add  29  calendar  rounds  to 
the  last  eclipse  of  the  sun  on   12  Lamat  in  Table  VII  we  do  reach  the 
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opening  number  of  another  series  of  12  Lamat  eclipses.     The  addition  is 

first  given : 

*  7-  2-18-10-  8,    12  Lamat  16  Yaxkin,  May  2,  555  B.C. 

3-16-  8-17-  0 
*10-19-  7-  9-  8,    12  Lamat  16  Yaxkin,  May  1.  952  A.D. 

Both  of  these  dates  are  eclipses  of  the  sun  visible  at  Copan :  the  plac- 
ing of  a  leap  year  intercalation  just  before  the  last  date  makes  a  differ- 
ence of  1  day  in  the  Gregorian  calendar  but  actually  the  interval  is  very 
close  to  1507  tropical  years. 

TABLE  VIII 
The  Second  12  Lamat  Series  of  Visible  Eclipses  of  the  Sun 
Maya  Long  Count  Julian  Day  Gregorian  Date 

na-19-  7-  9-  8,  12  Lamat  16  Yaxkin  2068892         May      1,    952  A.D. 

1-13-  4-  0  11960 

11-  1-  0-13-  8,  12  Lamat  11  Zip  2080852        Jan.     28,    985 

1-13-  4-  0  11960 

11-  2-13-17-  8,  12  Lamat  11  Kayab  2092812        Oct.     28,  1017 

1-13-  4-  0  11960 

*11-  4-  7-  3-  8,  12  Lamat    6  Mac  2104772         Aug.    30,  1050 

1-13-  4-  0  11960 

**11-  6-  0-  7-  8,  12  Lamat    1  Chen  2116732         Apr.     25,  1083 

1-13-  4-  0  11960 

**11-  7-13-11-  8,  12  Lamat  16  Zotz  2182692         Jan.     23,  1116 

1-13-  4-  0  11960 

*11-  9-  6-15-  8,  12  Lamat  16  Cumhu  2140652         Oct.     21,  1148 

1-13-  4-  0  11960 

**11-11-  0-  1-  8,  12  Lamat  11  Kankin         2152612        July     20,  1181 
1-13-  4-  0  11960 

11-12-13-  5-  8,  12  Lamat    6  Yax  2164572         Apr.     18,  1214 

1-13-  4-  0  11960 

**11-14-  6-  9-  8,  12  Lamat    1  Xul  2176532        Jan.     15,  1247 

*  Visible  eclipses  of  small  magnitude 
**  Visible  eclipses  of  large  magnitude 

Eclipses  unstarred  were  not  visible  in  Maya  territory 

Here  we  have  seven  visible  eclipses,  five  of  them  in  sequence,  in  ten 
turns  of  the  lunar  cycle.  The  fifth  eclipse  was  total  at  Copan  and  the 
last  one  nearly  so.  The  period,  extending  from  950  xA.D.  to  1250  A.D., 
must  fall  pretty  close  to  the  time  when  the  Dresden  Codex  was  intended 
to  be  used  as  an  astronomical  vade  meciini.  I  have  elsewhere  pointed  out 
that  the  three  Venus  calendars  of  this  codex  under  the  regents  1  Ahau 
18  Kayab.  1  Ahau  13  Mac  and  1  Ahau  13  Xul  functioned  in  conjunction 
with  heliacal  risings  of  Venus  for  several  centuries,  beginning  about  934 
A.D.  and  that  during  the  same  epoch  eclipses  were  falling  on  the  days 
recorded  in  the  Lunar  Table. ^     On  artistic  grounds  the  date  of  the  Dres- 


^  1928,  pp.   14-15   and  addendum  of   September    10,   1928   (p.   4).     The  lunar  data  was  developed 
in  a   paper  read  before   the   Congress  of  Americanists  at   New   York   in    1928. 
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den  Codex  must  be  placed  not  far  from  1200  A.D.  A  specific  detail  on 
which  comparisons  can  be  made  is  the  warrior  with  the  bird  on  his  fore- 
head, Tutul  Xiu  style,  on  page  60  of  the  document  (see  Figure  7). 

Before  leaving  the  field  in  which  the  second  set  of  12  Lamat  eclipses 
are  found,  1  wish  to  put  on  record  the  distribution  of  all  the  eclipses  of 
the  sun  visible  in  Maya  territory  from  950  to  1250  A.D.  Table  IX  is  a 
portion  of  Willson's  MS  Table  of  Visible  Eclipses  which  in  the  original 
extends  from  12  B.C.  to  1508  A.D.  Table  X  is  a  classification  of  the 
same  ecHpses  under  the  tzolkin  days  in  three  organic  groupings.  It  will 
be  seen  at  once  tliat  Group  1  centered  on  12  Lamat  has  55  eclipses;  Group 


Fig.  7.  The  Bird  on  the  Forehead — a  dynastic  emblem  of  the  Toltecs  in  Yucatan. 
First  example,  Thompson's  Lintel,  Chichen  Itza,  dated  October  16,  1209 ;  third 
example,   page   60,    Dresden   Codex ;   others.   Temple   of   the   Jaguars,   Chichen    Itza. 

II,  on  3  Imix  has  only  21  and  Group  III  on  7  Ix  has  47.  The  day  12 
Lamat  leads  all  others  with  seven  eclipses.  3  Eb  in  Group  I  and  2  Muluc 
in  Group  III  follow  with  5  eclipses.  7  Akbal  and  7  Ix  have  four  eclipses 
to  their  credit  and  several  other  days  have  three.  A  classification  of  lunar 
eclipses  for  the  same  chronological  limits  would  doubtless  follow  along 
much  the  same  lines  of  distribution  as  do  these  of  the  sun.^ 


TABLE   IX 

Visible  Eclipses  of  the  Sun  Coinciding  with  Days  of  Lunar  Table 
950  A.D.  TO  1250  A.D. 


Oppolzer 

Number 

No. 

Mag.* 

Juli< 

m  Cal. 

Julian  Day 

Time 

Maya  Day 

tl 

5132 

0.1 

952 

IV  26 

2068892 

Sunset 

12  Lamat 

2 

5135 

0.3 

953 

X  10 

2069424 

4.00  P.M. 

11  Ahau 

3 

5140 

0.5 

956 

II  14 

2070281 

10.00  A.M. 

10  Caban 

4 

5143 

0.3 

957 

VII  29 

2070812 

10.00  A.M. 

8  Lamat 

5 

5149 

0.1 

959 

XII    2 

2071668 

Sunset 

6  Kan 

6 

5151 

0.2 

960 

XI  21 

2072023 

8.00  A.M. 

10  Cauac 

7 

5159 

0.9 

964 

III  16 

2073234 

11.00  A.M. 

12  Oc 

8 

5167 

0.8 

968 

I    2 

2074621 

4.00  P.M. 

8  Caban 

1  T  find  a  serits  of  thirteen  lunar  eclipses  on   12  Lamat  separated  by  the  interval  of   11960  days, 
beginning  J.D.   2064212,  9.^9  VII  4.     Of  these  eleven  were  visible  in   Maya  territory. 
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TABLE   IX— Continued 


Oppolzer 

Number 

No. 

Mag. 

Julian  Cal. 

Julian  Day 

Time 

Maya  Day 

9 

5168 

0.0 

968 

VI  28 

2074799 

9.00  A.M. 

4  Men 

10 

5175 

0.6 

971 

IV  27 

2075832 

11.00  A.M. 

10  Lamat 

11 

5184 

0.0 

975  VIII  10 

2077398 

Sunset 

3  Ix 

12 

5192 

0.1 

979 

V  28 

2078785 

8.00  A.M. 

12  Imix 

13 

5198 

0.7 

981 

IX  30 

2079641 

Sunset 

10  Caban 

14 

5207 

0.4 

985 

VII  20 

2081030 

7.30  A.M. 

8  Cimi 

15 

5210 

0.1 

987 

I    2 

2081561 

Noon 

6  Caban 

16 

5213 

0.2 

988 

V  18 

2082063 

Sunrise 

1  Cauac 

17 

5231 

0.6 

995 

XII  24 

2084839 

10.00  A.M. 

8  Men 

18 

5232 

0.9 

996 

VI  18 

2085016 

1.00  P.M. 

3  Eb 

19 

5234 

0.1 

997 

VI    7 

2085370 

5.00  P.M. 

7  Manik 

20 

5249 

0.8 

1003 

VII  31 

2087615 

4.00  P.M. 

2  Chuen 

21 

5250 

0.1 

1004 

I  24 

2087792 

Sunrise 

10  Lamat 

22 

5258 

0.2 

1007 

XI  12 

2089180 

3.00  P.M. 

7  Cib 

23 

5260 

0.2 

1008 

X  31 

2089534 

1.00  P.M. 

10  Oc 

24 

5265 

1.0 

1010 

III  18 

2090037 

8.30  P.M. 

7  Ix 

25 

5268 

0.8 

1011 

VIII  31 

2090568 

9.00  A.M. 

3  Akbal 

26 

5283 

0.7 

1018 

IV  18 

2092990 

10.00  A.M. 

8  Cimi 

27 

5292 

0.6 

1022 

II    3 

2094377 

5.00  P.M. 

4  Ben 

28 

5299 

1.0 

1025 

V  29 

2095588 

9.00  A.M. 

6  Kan 

29 

5307 

0.1 

1028 

III  28 

2096622 

Sunset 

13  Eznab 

30 

5309 

0.1 

1029 

III  17 

2096976 

Sunset 

3  Eb 

31 

5318 

0.1 

1033 

VI  29 

2098541 

Sunrise 

8  Caban 

32 

5324 

1.0 

1035 

XI    2 

2099397 

Sunset 

6  Ben 

33 

5325 

0.3 

1036 

IV  28 

2099575 

Sunset 

2  Chuen 

34 

5335 

0.4 

1040 

VIII  10 

2101140 

11.00  A.M. 

7  Cib 

35 

5341 

0.7 

1043 

VI    9 

2102173 

Sunset 

1  Oc 

36 

5354 

0.2 

1048 

IX  10 

2104093 

5.00  P.M. 

9  Muluc 

37 

5358 

1.0 

1050 

I  25 

2104595 

3.00  P.M. 

4  Chuen 

t  38 

5359 

0.0 

1050 

VII  21 

2104772 

Sunrise 

12  Lamat 

39 

5361 

0.3 

1051 

VII  10 

2105126 

12.30  P.M. 

2  Ik 

40 

5376 

0.6 

1057 

IX     1 

2107371 

2.00  P.M. 

11  Manik 

41 

5377 

0.0 

1058 

II  25 

2107548 

Sunrise 

6  Kan 

42 

5386 

0.3 

1061 

XII  14 

2108936 

4.00  P.M. 

3  Eb 

43 

5388 

0.6 

1062 

XII    3 

2109290 

1.30  P.M. 

6  Cimi 

44 

5393 

0.8 

1064 

IV  19 

2109793 

Sunrise 

2  Muluc 

45 

5396 

0.7 

1065 

X    2 

2110324 

9.00  A.M. 

13  Ahau 

46 

5411 

0.2 

1072 

V20 

2112746 

10.00  A.M. 

4  Ik 

47 

5421 

0.4 

1076 

III    7 

2114133 

Sunset 

13  Muluc 

48 

5423 

0.7 

1077 

II  25 

2114488 

Sunrise 

4  Kan 

49 

5429 

0.6 

1079 

VII     1 

2115344 

Sunrise 

2  Ahau 

t  50 

5439 

1.0 

1083 

IV  19 

2116732 

4.00  P.M. 

12  Lamat 

51 

5446 

0.4 

1086 

II  16 

2117766 

Sunrise 

6  Ik 

52 

5454 

0.6 

1089 

XII    4 

2119153 

Sunset 

2  Muluc 

53 

5455 

0.8 

1090 

V  31 

2119331 

5.00  P.M. 

11  Manik 

54 

5466 

1.0 

1094 

IX  12 

2120896 

7.30  A.M. 

3  Eb 

55 

5474 

0.7 

1097 

VII  11 

2121929 

4.00  P.M. 

9  Chicchan 

56 

5476 

0.3 

1098 

VII    1 

2122284 

Sunrise 

13  Ahau 

57 

5487 

0.6 

1102 

X  13 

2123849 

5.00  P.M. 

5  Chicchan 

58 

5492 

0.2 

1104 

II  27 

2124351 

4.30  P.M. 

13  Manik 

59 

5495 

0.9 

1105  VIII  11 

2124882 

9.00  A.M. 

11  Eznab 

60 

5502 

0.7 

1108 

XII    4 

2126093 

Sunrise 

13  Muluc 

61 

5503 

0.8 

1109 

V31 

2126271 

Sunrise 

9  Manik 

62 

5510 

0.3 

1111 

X    4 

2127127 

1.00  P.M. 

7  Akbal 

t  63 

5521 

0.5 

1116 

I  16 

2128692 

3.00  P.M. 

12  Lamat 
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TABLE  IX 

— Continued 

Oppol?er 

Number 

No. 

Mag. 

Julian  Cal. 

Julian  Day 

Time 

Maya  Day 

64 

5531 

0.2 

1117 

I  4 

2129046 

4.00  P.M. 

2  Ik 

65 

5530 

0.0 

1119 

XI  4 

2130080 

Noon 

9  Cib 

66 

5538 

0.3 

1122 

IX  2 

2131113 

Sunset 

2  Muluc 

67 

5539 

0.5 

1123 

II  27 

2131291 

4.00  P.M. 

11  Manik 

68 

5546 

0.3 

1125 

XII  26 

2132324 

Sunrise 

4  Ahau 

69 

5556 

0.7 

1130 

IV  9 

2133889 

5.00  P.M. 

9  Chicchan 

70 

5558 

0.7 

1131 

III  30 

2134244 

7.00  A.M. 

13  Ahau 

71 

5565 

0.0 

1133 

VIII  2 

2135100 

Sunrise 

11  Cib 

72 

5574 

0.6 

1137 

V  21 

2136488 

10.00  A.M. 

8  Kan 

73 

5576 

0.0 

1138 

V  10 

2136842 

2.00  P.M. 

11  Eznab 

74 

5582 

0.9 

1140 

III  20 

2137522 

6.30  A.M. 

2  Eznab 

75 

5587 

0.0 

1142 

VIII  22 

2138407 

2.00  P.M. 

3  Akbal 

76 

5591 

0.0 

1144 

I  6 

2138909 

Sunset 

11  Chicchan 

77 

5592 

0.4 

1144 

VII  2 

2139087 

2.00  P.M. 

7  Akbal 

\   78 

5602 

0.4 

1148 

X  14 

2140652 

Sunrise 

12  Lamat 

79 

5604 

0.0 

1149 

X  3 

2141006 

Sunrise 

2  Ik 

80 

5610 

0.2 

1151 

VIII  13 

2141685 

1.00  P.M. 

5  Imix 

81 

5612 

0.5 

1152 

VIII  2 

2142040 

Sunrise 

9  Cib 

82 

5619 

0.9 

1155 

VI  1 

2143073 

Sunset 

2  Muluc 

83 

5622 

0.2 

1156 

XI  14 

2143605 

Sunset 

1  Imix 

84 

5620 

0.8 

1159 

IX  13 

2144639 

7.00  A.M. 

7  Ix 

85 

5638 

0.0 

1163 

I  6 

2145849 

9.00  A.M. 

9  Chicchan 

86 

5645 

0.7 

1165 

XI  5 

2146883 

2.00  P.M. 

3  Cauac 

87 

5656 

0.5 

1170 

II  17 

2148448 

2.00  P.M. 

8  Kan 

88 

5657 

0.0 

1170 

VIII  13 

2148625 

4.30  P.M. 

3  Imix 

89 

5658 

0.0 

1171 

II  6 

2148802 

1.00  P.M. 

11  Eznab 

90 

5665 

0.0 

1173 

XII  6 

2149836 

3.30  P.M. 

5  Eb 

91 

5674 

0.8 

1177 

III  31 

2151047 

4.00  P.M. 

7  Akbal 

92 

5682 

0.7 

1180 

I  28 

2152080 

8.00  A.M. 

13  Cib 

t  93 

5685 

0.7 

1181 

VII  13 

2152612 

8.30  A.M. 

12  Lamat 

94 

5692 

0.7 

1184 

V  11 

2153645 

3.30  P.M. 

5  Imix 

95 

5694 

0.7 

1185 

V  1 

2154000 

Sunrise 

9  Cib 

96 

5710 

0.3 

1191 

VI  23 

2156244 

Sunrise 

4  Ahau 

97 

5712 

0.4 

1192 

VI  11 

2156598 

9.30  A.M. 

7  Ix 

98 

5713 

0.4 

1192 

XII  6 

2156776 

7.00  A.M. 

3  Eb 

99 

5717 

0.2 

1194 

IV  22 

2157278 

8.00  A.M. 

11  Ix 

100 

5722 

0.8 

1196 

IV  23 

2158163 

2.30  P.M. 

12  Cauac 

101 

5730 

0.6 

1199 

VII  24 

2159197 

5.00  P.M. 

6  Ben 

102 

5738 

0.2 

1202 

XI  16 

2160408 

Sunrise 

8  Kan 

103 

5739 

0.0 

1203 

V  12 

2160585 

3.00  P.M. 

3  Imix 

104 

5746 

0.1 

1205 

IX  14 

2161441 

1.00  P.M. 

1  Caban 

105 

5748 

0.3 

1206 

IX  4 

2161796 

Sunrise 

5  Eb 

106 

5757 

0.0 

1209 

XII  28 

2163007 

6.15  A.M. 

7  Akbal 

107 

5765 

0.4 

1213 

X  15 

2164394 

7.30  A.M. 

3  Oc 

108 

5774 

0.0 

1217 

II  7 

2165605 

10.30  A.M. 

5  Imix 

109 

5782 

0.7 

1219 

XII  8 

2166639 

3.30  P.M. 

13  Cib 

110 

5784 

0.0 

1220 

XI  26 

2166993 

4.00  P.M. 

2  Muluc 

111 

5793 

0.0 

1224 

III  21 

2168204 

10.00  P.M. 

4  Ahau 

112 

5794 

0.0 

1224 

IX  14 

2168381 

3.30  P.M. 

12  Caban 

113 

5795 

0.0 

1225 

III  10 

2168558 

Noon 

7  Ix 

114 

5802 

0.2 

1227 

VII  15 

2169415 

Sunset 

6  Chuen 

115 

5803 

0.7 

1228 

I  8 

2169592 

Sunset 

1  Lamat 
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TABLE  IX— Continued 

Visible  Eclipses  of  the  Sun  Coinciding  with  Days  of  Lunar  Table 
950  A.D.  to  1250  A.D. 


Number 

Oppolzer 
No. 

Mag. 

Julian  Cal. 

Julian  Day 

Time 

Maya  Day 

116 
117 
118 

5810 
5813 

5818 

0.7 
0.0 
0.4 

1231 
1232 
1234 

V    3 

X  15 

III     1 

2170803 
2171334 
2171836 

1.30  P.M. 

Sunrise 

8.00  A.M. 

3  Cauac 
1  Oc 
9  Eb 

119 
120 
121 
122 
tl23 

5829 
5831 
5839 
5850 
5851 

0.4 
0.0 
0.2 
0.6 
0.9 

1238 
1239 
1242 
1246 
1247 

VI  13 

VI    3 

IV     1 

VII  14 

I    8 

2173401 
2173756 
2174789 
2176354 
2176532 

1.00  P.M. 

Sunrise 

Sunset 

Sunrise 

10.00  A.M. 

1  Caban 
4  Chuen 

11  Chicchan 
3  Oc 

12  Lamat 

*  Vicinity  of  Copan,  Honduras. 
t  Eclipse  on  12  Lamat 


TABLE   X 

Visible  Eclipses  of  the  Sun,  950-1250  A.D.,  and  Days  of  the  Maya  Tzolkin 

(The  numbers  refer  to  sequence  of  the  eclipses  in  Table  IX) 


Group  I 

9Eb 

118 

10  Ben 

11  Ix 

99 

12  Men 

laCib 

92, 

109 

1  Caban 

104, 

119 

2  Eznab 

74 

3  Cauac 

86, 

116 

4  Ahau 

68, 

96, 

111 

5  Imix 

80, 

94, 

108 

6  Ik 

51 

7  Akbal 

62, 

77, 

91, 

8  Kan 

72. 

87, 

102 

9  Chicchan  55, 

69,85 

10  Cimi 

11  Manik 

40, 

53, 

67 

12  Lamat 

/  1, 

\78, 

38, 
93, 

50, 
123 

13  Muluc 

47, 

60 

1  Oc 

35, 

117 

2  Chuen 

20, 

33 

3Eb 

/18, 
\98 

30, 

42, 

4  Ben 

27 

5Ix 

6  Men 

7Cib 

22, 

34 

8  Caban 

8, 

31 

9  Eznab 

10  Cauac 

6 

11  Ahau 

2 

12  Imix 

12 

13  Ik 

1  Akbal 

2  Kan 

Total    55 

Group  II 


Group  III 


63. 


54, 


13  Chicchan 

4  Eznab 

1  Cimi 

5  Cauac 

2  Manik 

6  Ahau 

3  Lamat 

7  Imix 
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5, 
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3, 

13 
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26 
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61 
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21 

1  Imix 

83 
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2  Ik 

39, 
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7 

3  Akbal 

25, 

75 
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43 
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19 
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15 

10  Oc 

23 
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21 

Total 

47 
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The  question  now  comes  up :  what  supporting  evidence  can  be  found 
for  the  assumption  that  the  Maya  lunar  calculations  rest  on  the  two  12 
Lamat  series  of  eclipses  separated  by  a  barren  interval  of  1507  years? 
We  have  already  taken  cognizance  of  the  multiplication  table,  so  called, 
in  the  preamble  to  the  Lunar  Table.  This  contains  a  considerable  num- 
ber of  true  multiples  of  11960,  namely  the  2nd.  3rd,  4th,  5th,  16th,  17th, 
18th  and  39th  multiples  and  it  contains  the  1st  multiple  +  1820  days,  the 
6th  4"  120  days  and  the  31st  -|-  260  days.  Now  29  calendar  rounds,  or 
550420  days,  are  46  X  11960  +  260.  By  using  the  31st  multiple  with 
its  extra  tzolkin  in  combination  with  others  of  the  normal  type  we  can 
exactly  construct  the  required  number  of  the  Grand  Cycle.  In  other 
words,  the  IMayas  have  provided  the  means  to  bridge  the  barren  interval. 

In  the  course  of  1507  years  the  recession  of  eclipse  seasons  in  groups 
of  three  from  tzolkins  in  groups  of  two,  suffices  in  combination  with  an 
extra  tzolkin,  to  find  new-  coincidences  of  eclipses  on  the  designated  days 
of  the  Lunar  Table.  The  Grand  Cycle  of  29  calendar  rounds  accomplishes 
this  revitalization  of  the  table  with  little  to  spare  since  550420  days  are 
nearly  ten  days  short  of  3176  eclipse  seasons.  The  discrepancy  is  reduced 
at  the  rate  of  1.675  days  for  each  new^  lunar  cycle  that  is  added  to  550420 
days,  the  neatest  conformity  being  found  after  five  or  six  lunar  cycles 
have  been  counted  beyond  the  Grand  Cycle. 

The  dates  recorded  in  the  Dresden  Codex  furnish  support  of  a  more 
striking  nature.  The  latest  chronological  statement  in  the  MS  occurs  in 
the  very  preamble  to  the  Lunar  Table  which  we  have  been  considering 
and  combines  two  dates  8  days  apart,  namely : 

10-19-  6-  1-  0,    4  Ahau        18  Kayab,  Nov.  20,  950  A.D. 

8 
10-19-  6-  1-  8,  12  Lamat       6  Cumhu,         Nov.  28,  950 

The  first  of  these  is  a  Venus  date  in  the  1  Ahau  18  Kayab  calendar  and 
exactly  reaches  an  heliacal  rising  of  the  planet  four  days  after  inferior 
conjunction.  The  second  is  a  12  Lamat  date  with  the  same  age  of  the 
moon  (10  days)  as  the  famous  9-16-  1-10-  8,  12  Lamat  1  Muan,  (date 
F  of  the  Lunar  Table  and  the  lunar  base  of  the  Supplementary  Series  on 
Stela  M  at  Copan).  Also  it  had  coincided  with  an  eclipse  of  the  moon 
13  tuns  before  the  date  when  12  Lamat  1  Muan  reached  an  eclipse  of  the 
sun  or  at  6-12-  6-  4-  8,  12  Lamat  6  Cumhu  (J.D.  1442032).  The  double 
tzolkin  is,  as  we  have  seen,  an  important  tool  in  eclipse  calculations  since 
it  equals  3  eclipse  seasons.  If  we  now  add  a  double  tzolkin  to  the  de- 
clared 12  Lamat  6  Cumhu  we  get  the  first  of  the  visible  12  Lamat  eclipses 
in  the  second  series ;  that  is : 

10-19-  6-  1-  0,    4  Ahau    18  Kayab,  Nov.  20,  950,  Heliacal  Rising  of  Venus 

8 
10-19-  6-  1-  8,  12  Lamat    6  Cumhu,  Nov.  28,  950,  Moon  10  days  old 

1-  8-  0 
10-19-  7-  9-  8,  12  Lamat  16  Yaxkin,  May     1,  952,  Visible  eclipse  of  Sun. 
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The  knotted  Imix  symbol  may  imply  addition  of  two  tzolkins 
(1-  8-  0). 

What  is  the  significance  of  all  this  as  regards  the  specific  problem  of 
testing  the  relative  merits  of  Correlations  A  and  B?  Since  the  placement 
of  tzolkin  days  is  agreed  upon,  it  is  obviously  possible  to  find  substitute 
Long  Count  statements  of  the  dates  in  the  Julian  period  which  reach  the 
two  eclipse  series  on   12  Lamat ;  for  instance : 

J  jy  ,-.g„j2/ Correlation  A       6-12-19-  4-  8,  12  Lamat  1  Muan 

■  '  ICorrelation  B       5-19-15-11-  8,  12  Lamat  1  Muan 

J  D  1518472/^°"^'**^°"  ^       '^^  2-18-10-  8,  12  Lamat  16  Yaxkin 
'    *  ICorrelation  B       6-  9-14-17-  8,  12  Lamat  16  Yaxkin 

J  D  20689821^"'"'"^^^^^°'^  ^     10-19-  7-  9-  8,  12  Lamat  16  Yaxkin 

■  ■  ICorrelation  B     10-  6-  3-16-  8,  12  Lamat  16  Yaxkin 

But  it  is  seen  at  a  glance  that  the  terminal  dates  of  the  first  series  of 
12  Lamat  eclipses  of  the  sun  which  under  Correlation  A  precede  and  fol- 
low Baktun  7  must  under  Correlation  B  precede  or  follow  Baktun  6. 
Now  the  evidence  which  indicates  that  Baktun  7  was  the  historical  zero 
of  the  formal  day  count  cannot  be  interpreted  to  apply  to  Baktun  6.  On 
the  other  hand,  the  dates  in  the  Lunar  Table  with  positions  fixed  in  the 
Maya  Long  Count  are  effective  in  still  another  fashion  in  that  they  are 
coordinated  with  new  Julian  days  under  Correlation  B  and  brought  nearer 
the  present,  thus : 


10-19-  6-  1- 


1     A  ^  Ai,    ,  1Q  Tr„„oK/Correlation  A,  J.D.  2068364,  (Nov.  20,    950  A.D, 
1-  U,  4  Ahau  18  ^ayab|(~.pj.j.gj^^j^j^  ^  j  j^  2163264,  (Sept.  18,  1210  A.D, 

The  Maya  date  that  under  Correlation  A  coincides  with  an  heliacal  rising 
of  Venus  in  close  touch  with  an  eclipse  of  the  sun  on  12  Lamat  under  B 
is  separated  by  nearly  260  years  from  the  eclipse  in  question  and  no  longer 
has  any  discernible  significance  in  connection  with  either  Venus  or  the 
moon. 

The  Supplementary  Series 

In  his  paper  sponsored  by  the  Carnegie  Institution  of  Washington, 
Teeple  presents  in  somewhat  fuller  detail  than  previously  his  studies  on 
the  so-called  Supplementary  Series  of  glyphs  which  follow  Initial  Series 
in  about  130  inscriptions  of  the  ancient  Mayas.  His  original  analysis  led 
him,  as  has  been  stated  above,  to  the  important  conclusion  that  the  coeffi- 
cients of  Glyph  C  record  a  number  of  complete  lunations  never  exceeding 
six  while  Glyph  D  or  Glyphs  D  and  E  in  combination  (with  E  appearing 
as  20  days)  give  the  moon's  age  during  the  course  of  a  single  lunation. 
His  demonstration  is  acceptable  in  its  broader  outlines  as  affording  an 
answer  to  the  puzzle  of  the  Supplementary  Series,  at  least  in  so  far  as  the 
numerical  contents  of  Glyphs  C,  D  and  E  are  concerned.  But  several 
major  assumptions  made  by  Teeple  in  his  interpretation  of  these  glyphic 
statements  are  not  necessarily  true.     One  is  that  the  days  of  the  moon 
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were  reckoned  by  the  ancient  Mayas  from  the  new  moon  phase.  Another 
is  that  the  statements  in  the  Supplementary  Series  were  readings  of  a 
current  moon.  Still  a  third  is  that  the  various  bases  of  the  moon  count 
coincided  with  eclipses  of  the  sun  during  part  of  the  time  when  the  Sup- 
plementary Series  was  in  vogue.  However  attractive  these  assumptions 
may  be  on  a  priori  grounds,  exception  could  be  taken  to  all  of  them  if 
occasion  should  arise.  Unable  to  establish  a  correlation  on  his  own  lunar 
date,  Teeple  has  recently  turned  to  the  haven  of  Correlation  B  because 
this  arrangement  comes  within  a  day  or  two  of  satisfying  the  first  two  of 
these  three  final  assumptions. 

The  date  of  departure  of  the  Lunar  Calendar,  9-16-  4-10-  8.  12  Lamat 
1  Muan,  does  not  strike  an  eclipse  syzygy  under  Correlation  B.  This 
discrepancy  seems  the  more  notable  because  this  date  actually  is  reached 
as  a  lunar  base  in  the  Supplementary  Series  on  Stela  M  at  Copan.  where 
the  Initial  Series  registers  9-16-  5-  0-  0,  8  Ahau  8  Zotz,  and  the  Supple- 
mentary Series  calls  for  a  zero  position  five  lunations  and  five  days  earlier. 

There  is,  then,  a  pretty  clear  organic  relationship  between  this  Sup- 
plementary Series  placement  during  the  First  Empire  and  the  Lunar  Cal- 
endar of  the  Dresden  Codex,  giving  this  date  an  unavoidable  significance 
in  connection  with  eclipses. 

It  appears  from  the  evidence  that  the  Supplementary  Series  was  first 
used  with  different  bases  for  C  but  about  the  same  day  of  the  moon  for 
DE ;  then  came  a  period  lasting  for  some  60  years  during  which  C  was 
uniformly  counted  with  six  lunations  to  a  group  from  identical  bases. 
Obviously  such  an  arrangement  would  not  bring  back  eclipse  syzygies,  for 
occasional  groups  of  five  lunations  are  a  prime  necessity.  Indeed  for 
most  of  the  time  that  the  Supplementary  Series  was  in  use  we  may  be 
quite  certain  that  it  did  not  function  in  connection  with  eclipses,  although 
doubtless  having  some  ceremonial  relation  to  these  phenomena.  Thus 
the  distance  between  the  lunar  bases  of  Stela  18  at  L^axactun  and  Stela  12 
at  Copan- — the  two  earliest  examples  of  Supplementary  Series  if  we  omit 
projections  into  the  distant  past — reduces  to  about  39459  days  which  is 
some  44  days  over  228  eclipse  seasons  and  therefore  well  out  of  the  limits 
of  repeating  eclipses.  Or  if  we  take  two  monuments  at  the  latter  city, 
say  Stela  7  and  Stela  9,  we  find  the  lunar  bases  are  14437  days  apart, 
whereas  83  eclipse  seasons  call  for  only  14385  days,  a  discrepancy  far 
beyond  the  range  of  repeating  eclipses.  The  period  of  uniformity  in  the 
handling  of  the  Supplementary  Series  is  followed  by  a  period  of  re-sepa- 
ration, to  use  Teeple's  phrase,  with  Stela  M  at  Copan  being  the  monu- 
ment on  which  the  break  is  first  in  evidence.  Under  Teeple's  hypothesis 
an  eclipse  syzygy  should  be  reached  which  is  certainly  not  the  case  when 
dates  are  converted  by  Correlation  B.  The  date  9-17-  0-  0-  0.  13  Ahau 
18  Cumhu  does  strike  a  visible  eclipse  on  J.D.  2002684  under  this  corre- 
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lation.     But  for  this  position  the  Supplementary  Series  of  several  texts 
record  either  2C  or  3C,  giving  cold  comfort. 

The  failure  of  9-16-  4-10-  8,  12  Lamat  1  Muan,  to  strike  an  eclipse 
under  Correlation  B  compels  Teeple  to  suspect  the  authority  of  this  date 
in  connection  with  the  Dresden  Codex.     He  now  writes : 

Can  we  date  the  Table  ?  I  formerly  supposed  with  others  that  its  zero  date  was 
9-16-  4-10-  8,  12  Lamat  1  Muan,  but  I  am  now  doubtful.  We  mentioned  that  Copan 
abandoned  the  uniform  moon  numbering  in  9-16-  5-  0-  0  and  changed  to  some  group- 
ing which  might  be  the  eclipse  syzygy  grouping  mentioned  above.  .  .  .  The  date 
9-16-  4-10-  8,  12  Lamat  1  Muan,  in  the  context  shows  its  importance  in  this  connec- 
tion and  is  probably  sufficient  to  assure  us  that  Copan  actually  did  start  the  eclipse 
arrangement  on  that  date  with  Stela  M,  but  it  does  not  necessarily  give  us  the  date 
of  the  present  table  since  10  or  11  such  tables  may  have  been  used  through  and  dis- 
carded between  Stela  M  and  this  one  in  the  Dresden  Codex. 

Now  if  we  move  forward  from  9-16-  4-10-  8,  12  Lamat  1  Muan  at 
jumps  of  11960  days,  we  ultimately  strike  the  second  12  Lamat  eclipses 
of  the  sun  which  I  have  already  put  on  record.  But  the  Supplementary 
Series  of  the  classical  age  cannot  be  vitalized  from  coincidences  in  the 
twelfth  century.  Teeple  nowhere  proves  or  even  suggests  a  way  iii  which 
the  cycle  of  11960  days  can  be  corrected. 

Let  us  now  examine  the  conditions  under  Correlation  A  and  a  scheme 
of  interpretation  entirely  different  from  the  one  used  by  Teeple.  Long 
before  solution  of  the  Supplementary  series  was  announced  it  was  appar- 
ent that  the  definite  dates  recorded  with  the  Lunar  Calendar  in  the  Dres- 
den Codex  did  not  find  new  moons  or  full  moons  under  Correlation  A, 
nor  did  they  come  near  visible  eclipses.  Instead  the  most  prominent  of 
these  Dresden  Codex  dates  reached  ages  of  10  and  25  days,  a  condition 
which  it  seemed  possible  to  explain  on  the  basis  of  a  recession  of  approxi- 
mately four  days  for  the  principal  lunar  phases  between  the  inauguration 
of  the  Maya  time  counts  in  the  seventh  century  before  Christ  and  the 
times  of  the  First  Empire.  If  the  lunar  cycle  of  11960  days  was  sup- 
posed by  the  Mayas  to  be  a  correct  statement  of  405  lunations,  the  true 
places  of  the  moon  would  form  a  precession  and  in  the  sixth  century  A.D. 
the  moon  would  be  about  4  days  in  front  of  the  calendar.  When  Teeple 
published  his  first  analysis  of  the  Supplementary  Series  this  hypothesis 
became  for  me  a  practical  certainty.  Three  dates  at  Palenque  show^ed 
the  same  rate  of  recession  (.11  of  a  day  in  11960  days)  over  a  much 
longer  period.  These  three  dates  are  compared  below  with  the  first  his- 
toric monument  having  a  Supplementary  Series. 


I  Temple  of  the  Cross 
II  Temple  of  the  Sun 

III  Temple  of  Foliated  Cross 

IV  Stela  18,  Uaxactun 


nitial  Series  Date 

ED+C 

Lunar  Base 

12-19-13-  4-  0 

64.06 

12-19-13-  0-15.94 

1-18-  5-  3-  6 

144 . 12 

1-18-  4-4-  1 . 88 

1-18-  5-  4-  0 

158.65 

1-18-  4-  4-  1.88 

8-16-  0-  0-  0 

54.53 

8-15-19-15-  5.47 
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The  interval  between  the  base  of  1  and  the  common  base  of  II  and  III 
is  277265.94  days  which  overruns  9389  lunations  l)y  3.24  days.  The  differ- 
ence between  the  common  ])ase  of  II  and  111  and  the  hypothetical  moon 
referred  to  in  IV  is  992023.59  days  which  overruns  33593  lunations  to 
the  extent  of  8.15  days.  Finally  the  checking  calculation  based  on  the 
interval  between  1  and  IV,  which  amounts  to  1269289.53  da>s,  overruns 
42994  lunations  by  11.39  days  or  exactly  the  sum  of  excess  in  the  other 
instances.  In  every  case  the  actual  places  of  the  moon  vary  from  the  for- 
mal places  by  recession  from  a  true  coincidence  in  the  seventh  century 
before  Christ  by  the  minute  error  of  the  formula,  405  lunations^  11960 
days. 

Although  this  recession  is  at  so  slow  a  rate  that  it  cannot  be  caught 
with  certainty  during  the  521  years  covered  by  the  truly  historic  record 
of  the  Supplementary  Series,  yet  the  evidence  compels  Teeple  to  make  the 
following  admission : 

There  was  apparently  a  one-day  change  at  the  time  of  the  introduction  of  the 
standard  calendar  and  this  would  be  just  about  the  amount  necessary  to  change  from 
a  disappearance  of  the  old  moon  to  the  first  appearance  of  the  new  moon. 

Proceeding  now  on  the  double  supposition  that  Correlation  A  is  correct 
and  that  the  use  of  the  1 1960-day  cycle  from  7-  0-  0-  0-  0.  10  Ahau  18 
Zac,  causes  a  recession  of  four  days  in  the  ages  of  the  real  moon  from 
the  calendar  moon,  it  follows  that  the  lunations  of  the  Supplementary 
Series  are  calculated  from  full  moons  rather  than  new  moons.     That  is : 

Full  Moon    -f-  4  days  ^  first  day  of  the  Supplementary  Series. 

New  Moon  -|-  4  days  =  fifteenth  day  of  the  Supplementary  Series. 

For  if  a  mean  of  four  days  is  added  to  the  E  and  D  column  in  Table  2 
of  Teeple's  paper  for  the  Carnegie  Institution,  the  resulting  ages  of  the 
moon  will  be  found  to  coincide  with  true  ages  beginning  from  the  full 
phase. ^ 

Now  if  this  argument  is  correct  both  the  true  and  the  calendarial 
statements  of  the  moon's  places  have  significance  under  Correlation  A 
while  under  Correlation  B  significance  is  restricted  to  real  places  of  new 
and  full  moons.  But  a  graph  constructed  on  all  the  certain  statements  of 
E  and  *D  from  Teeple's  tabulation  is  presented  in  Figure  8.  It  shows  that 
more  dates  on  true  half  lunation  points  are  found  under  Correlation  A 
than  under  Correlation  B,  the  proportions  being  28  to  19.  Moreover,  the 
19  under  B  also  have  significance  under  A  making  the  comparison  stand 
55  for  Correlation  A  against  the  original  19  for  Correlation  B.  The  for- 
mal statement  follows : 

Full  Moon  New  Moon  Totals 

Real  Calendarial  Real  Calendarial 

Correlation  A                20                      13                       8                       6  55 

Correlation  B                  6                        0  13                       0  19 


^  The   variation    of   the    Suiiplenientary    Series  statements   is   frequently   one   and   sometimes   two 
day.s   on   either    side   of   this   mean. 
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The  peaks  on  the  graph  at  9  and  25  days  are  explained  hy  the  reverse 

process  as  cychc  new  and  full  moons  in  terms  of  the  true  phases.  I  omit 
these  from  the  tahulation. 


Fig.  8.     Graph   showing  distribution  of  daj's  of  the   Moon  in  Supplementary   Series 

Statements.     At  each  end  is  Day  29,  with  Day  0  in  second  place  on  left.     The  peaks 

are  Day  5  and  Day  25,  found  in  9  and  8  inscriptions  respectively. 

We  have  already  seen  that  12  Lamat  coincides  with  eclipses  of  the 
sun  as  well  as  those  of  the  moon  at  the  time  the  Maya  time  count  was  set 
in  motion  and  again  after  the  lapse  of  one  Grand  Cycle  of  1507  years. 
We  have  also  seen  that  the  situation  in  the  Supplementary  Series  can  be 
explained  on  the  basis  of  the  Mayas  using  the  number  11960  as  the  true 
value  of  405  lunations  to  reach  calendarial  ages  of  the  moon,  counted 
from  a  full  moon  base.  An  explanation  by  an  astronomer  of  the  way  in 
which  eclipse  data  was  handled  in  the  intermediate  period  between  true 
12  Lamat  epochs  has  just  reached  the  light.  It  should  be  sufficient  to  settle 
once  and  for  all  the  controversy  over  the  interpretation  of  the  Supple- 
mentary Series  and  the  dates  in  connection  with  the  Lunar  Calendar  of 
the  Dresden  Codex. 

Cyclic  Eclipses.  Ludendorff.  in  a  second  article  entitled  On  the 
Reduction  of  Maya  Datings  to  our  Time  Reckonings,  calls  attention  to 
the  fact  that  my  correlation  (Correlation  A)  has  failed  to  convince  all 
Maya  students  and  that  a  further  discussion  is  positively  necessary  to  ex- 
amine an  astronomical  objection.  This  astronomical  objection  is  the  one 
based  on  the  interpretation  of  the  Supplementary  Series  construed  in  con- 
formity with  the  Lunar  Calendar  of  the  Dresden  Codex.  I  translate  Lu- 
dendorff's  words  beginning  with  a  reference  to  the  leading  date  in  the 
preamble  of  the  Lunar  Calendar : 

On  page  52a  on  the  extreme  right,  that  is  immediately  before  the  beginning  of 
the  tables  on  53a,  stands  the  Maya  date : 

9-16-  4-10-  8.  12  Lamat  1  Muan 

and  from  the  declaration  of  the  tzolkin  day  descriptions  on  the  subsequent  pages  it 
is  imperative  that  this  date  be  placed  at  the  beginning  of  the  eclipse  calendar.  There- 
fore, it  is  to  be  expected  that  on  the  named  day  an  eclipse  of  the  sun  or  moon  took 
place.     Reducing  this  date,  indicated  in  short  as  A,  to  decimal  notation  we  find: 

A  =  M.D.  1412848 
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and   with  tlie  help  of  the  Spinden  correlation  : 

A  =  J.D      1W22232  =  Jan.   11,  4%  Julian  Calendar. 

But  according  to  Th.  von  Oppolzer's  Canon  of  Eclipses  no  eclipse  took  place  on 
this  date.  The  nearest  eclipse  of  the  moon  fell  on  November  18,  495  =  J.D.  1902178; 
the  nearest  eclipse  of  the  sun  on  November  3,  495  =  J.D.  1902163:  however,  the  lat- 
ter was  partial  and  not  visible  at  all  ni  the  Maya  area.  From  this  the  natural  con- 
clusion is  that  the  Spinden  correlation  denies  completely  a  clear  set  of  facts  and 
therefore  cannot  be  correct.  Nevertheless  we  shall  see  tliat  the  argument  against 
the  Spinden  correlation  may  be  accounted  for  by  a  simple  adjustment  and  trans- 
formed in  the  end  into  a  splendid  confirmation  "f  the  correlation. 

We  will  adopt  the  working  hypothesis  that  the  Spinden  correlation  as  well  as 
the  views  developed  in  my  Publication  1  are  correct  so  far  as  concerns  the  way  in 
which  the  tzolkin  originated,  and  the  manner  and  time  of  its  stabilization.  .  .  . 
At  the  epoch  of  the  introduction  of  the  tzolkin,  that  is  about  7-  0-  0-  0-  0,  613  B.C., 
eclipses  could  only  occur  on  those  new  and  full  moon  dates  which  were  in  proximity 
to  the  days  1  I  mix  and  2  Chuen  in  every  other  tzolkin  and  to  the  day  6  Kan  in  the 
intermediate  tzolkin.  This  rule  would  have  continued  to  function  if  the  tzolkin 
period  of  260  days  had  not  been  too  long  by  O^  .0362.  On  account  of  this  error  the 
eclipse  phenomena  move  gradually  forward  in  the  tzolkin.  In  one  baktun  the  error 
amounts  to  20  days,  i.e.,  after  one  baktun  the  three  tzolkin  days  mentioned  above 
must  be  replaced  by  three  others  which  preceae  them  by  twenty  days.  There  is  cer- 
tainly a  possibility  that  the  Mayas  in  predicting  eclipses  first  reckoned  the  tzolkin 
period  as  absolutely  correct  with  260  days — I  describe  such  reckoning  as  cyclic — and 
that  they  afterwards  corrected  the  calculation  in  respect  to  the  error  in  the  periods 
(even  today  the  same  thing  is  done  in  astronomical  procedure).  The  date  A  is  fol- 
lowed in  three   days  by : 

B.     9-16-  4-10-11.  2  Chuen  =  J.D.  1902235  =  January  14,  496.  Julian  Calendar. 

In  order  to  see  whether,  according  to  cyclic  reckoning,  eclipses  could  have  fallen  on 
the  new  and  full  moon  times  near  this  2  Chuen  day  we  first  have  to  determine 
whether  B  is  an  even  number  of  tzolkins  away  from  those  2  Chuen  days  which  cor- 
respond to  the  time  of  the  assumed  7-  0-  0-  0-  0.  According  to  Table  3,  beta,  of  my 
Publication  1.  J.D. 1496635  is  such  a  2  Chuen  day.  This  day  lies  405600  days  =  1560 
tzolkins  before  date  B.  Since  1560  is  an  even  number,  B  fulfills  the  conditions 
required. 

According  to  the  Tables  of  H.  Gr.  Guiness,  the  new-  moon  lying  nearest  to  date 
B  falls  on  January  1,  496  and  the  nearest  full  moon  on  January  16,  4%.  These  are 
the  real  days  of  new  and  full  moon.  But  we  shall  have  to  suppose  that  the  Mayas 
here  also  used  a  cyclic  reckoning.  How  this  cyclic  reckoning  was  procured  we  do 
not  know.i  But  when  ...  we  consider  the  researches  of  J.  E.  Teejile  concern- 
ing the  so-called  Supplementary  Series  of  hieroglyphs,  often  found  with  statements 
of  dates,  in  the  light  of  the  Spinden  correlation  it  appears  that  the  cyclicly-reckoned 
full  moon  lay,  at  date  A,  about  four  days  short  of  the  true  full  moon.  ...  In 
order  not  to  break  into  our  train  of  thought  we  postpone  detailed  discussion  of  this 
question  and  assume  that  at  date  A  the  cyclic  full  moon  lay  in  fact  four  days  before 
the  true.  It  fell  accordingly  on  January  12,  496  only  one  day  after  date  A.  This 
variation  of  one  day  will  be  considered  permissible  because  the  time  statements  of 
the  Maya  are  in  whole  days  so  that  errors  of  one  day  can  occur  easily  in  the  round- 
ing out. 

We  may  thus  summarize  the  result  of  these  considerations  :  if  the  Alayas  first 
reckoned  the  eclipses  cyclicly,  i.e.,  if  they  looked  upon  the  tzolkin  period  as  abso- 
lutely exact  and  also  used  the  cyclic  date  for  the  time  of  the  full  moon,  this  reck- 
oning gave  them  the  day  9-16-  4-10-  8,  12  Lamat  1  Aluan.  as  the  day  of  a  cyclic 
(not  a  real)  eclipse  of  the  moon.  Thus  the  beginning  date  of  the  Dresden  eclipse 
series  has  found  a  new  meaning.     .     .     . 

Ludendorff,  after  checking  the  calculation,  gives  a  description  of  the 
special  features  of  this  lunar  eclipse  of  J.D.  190217<S:  it  was  visible  as  a 
total  obscuration  in  the  Maya  territory  near  the  zenith  and  must  have 


'It   was   procured,   as    I   show    above,    through   the   use   of   the    formula    405    lunations    =    11960 
days.      Ludendorff   also    reaches   this   conclusion    towards   the   end   of   his   paper. 
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been  an  impressive  phenomenon.  He  next  applies  the  number  arrange- 
ment of  the  Dresden  Codex,  i.e.,  the  accumulative  count  in  the  upper  zone 
of  the  table,  recorded  on  pp.  53a  to  58a  and  51b  to  58b,  to  this  date  as 
the  recondite  beginning  of  an  ephemeris  (avoiding  the  day  names  which 
follow  from  the  unreal  cyclic  eclipse)  and  finds  that  all  the  lunar  eclipses 
during  the  tested  period  of  11960  days  visible  anywhere  in  the  world  are 
reached  within  a  day,  excepting  a  single  eclipse  which  was  so  minute  as 
not  to  be  observable ;  this  is  a  lunation  after  the  position  of  the  table.  The 
proportion  of  visible  eclipses  exactly  placed  is  somewhat  greater  than  the 
proportion  of  invisible  eclipses  (visible  eclipses,  25  exactly  placed,  7  one 
day  off;  invisible  eclipses,  8  exactly  placed,  12  one  day  off).  This  seems 
to  indicate  that  real  observations  were  made  even  though  a  formal  pattern 
had  been  carried  forward. 

The  German  astronomer  continues  his  proofs,  considering  a  second 
date  or  pair  of  dates  recorded  in  the  preamble  of  the  Dresden  Codex  cor- 
responding to  i\ugust  23  and  31,  101  A.D.  in  the  Gregorian  Calendar. 
These  are: 

8-16-  4-  8-  0,    4  Ahau      3  Zip,   J.D.  1758  184 
8-16-  4-  8-  8,  12  Lamat  11  Zip,  J.D.  1758  192 

In  this  case  the  recession  of  the  tzolkin  eclipse  positions  from  the  epoch 
of  the  Historical  Era  amounts  to  36  days,  contrasting  with  56  days  for  the 
previous  date,  and  the  recession  of  the  full  moon  itself  to  about  three  days 
instead  of  four.^ 

The  date  8-16-  4-  8-  0,  12  Lamat  11  Zip,  becomes  under  Ludendorff's 
demonstration  another  eclipse  date  of  the  cyclic  type,  the  real  eclipse  fall- 
ing Z7  days  earlier  on  J.D.  1758157.  The  full  moon  is  here  only  three 
days  before  the  calendar.  As  regards  the  one  day  error  which  develops 
here,  as  in  the  other  case,  we  may  find  a  possible  explanation  in  the  like- 
lihood that  the  Maya  day  began  at  sunset — a  lunar  eclipse  before  mid- 
night would  fall  in  the  same  day  as  one  coming  after  midnight.  The 
ecHpse  of  J.D.  1758157  was  total  and  visible  in  the  Maya  area,  being  en- 
tirely in  agreement  with  the  one  previously  examined,  so  that  the  num- 
bers of  the  Dresden  Codex  table  can  again  be  applied. 

As  regards  the  date  10-19-  6-  1-  8,  12  Lamat  6  Cumhu,  which  corre- 
sponds to  J.D.  2068372.  Ludendorff  points  out  that  it  lies  4  days  after  a 
total  eclipse  of  the  moon  which  was,  however,  not  visible  in  Maya  terri- 
tory. I  have  explained  above  that  this  date  is  joined  by  a  declared  8  days 
with  10-19-  6-  1-  8.  4  Ahau  18  Kayab,  Nov.  20,  950.  Greg.  Cal.,  which 
is  precisely  an  heliacal  rising  of  Venus  in  accordance  with  the  Venus 
tables  of  the  Dresden  Codex,  and  that  if  one  double  tzolkin,  perhaps  im- 
plied in  a  knotted  Imix  symbol,  is  added  to  12  Lamat  6  Cumhu  we  strike 


1  The  interval  between  the  two  recorded  bases  is  144040  days  or  just  two  uinals  above  a 
baktun  and  it  seems  possible  that  the  Mayas  may  have  allowed  one  day  for  the  recession  of  the 
lunation   and  20   days  for  the  recession  of   the  eclipse  season  over  this   round  number. 
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tiie  first  member  of  an  imi)ortant  series  of  eclipses  of  the  sun  on  12 
Lamat.  Tiiis  argument  is  not  in  any  way  contradictory  to  Ludendorfl's 
demonstration  but  is  an  amplification  of  it. 

Eclipses  Recorded  on  Monuments  of  the  First  Empire.  Also 
as  a  further  amplificaticjn  of  Ludendorff's  argument  I  now  present  evi- 
dence that  a  considerable  nimiber  of  eclijjses  are  accurately  recorded  on 
their  true  rather  than  their  cyclic  dates  on  monuments  of  the  First  Em- 
pire. This  should  be  enough  to  dispose  of  the  idea  that  the  use  of  a  cyclic 
method  precludes  accurate  knowledge  of  the  real  places. 

Stela  C,  Copan 
In  1928,  I  wrote  the  following  concerning  the  inscription  on  Stela  C 
at  Copan.  "This  Stela  refers  to  interlocking  counts  of  the  moon  and  of 
Venus,  as  the  moon  and  Venus  titles  in  the  two  introducing  glyphs  plainly 
indicate."'  In  the  analysis  made  at  that  time^  I  showed  that  the  round 
number  with  which  the  calculation  began,  namely,  9-14-  0-  0-  0,  6  Ahau 
13  Muan,  Feb.  4,  452  A.D.,  coincided  with  the  first  appearance  of  Venus 
as  morning  star  about  four  days  after  inferior  conjunction  and  that  the 
very  long  distance  number  leads  back  to  a  position  which  combines  one 
of  the  celebrated  days  of  the  Venus  Calendar  in  the  Maya  year  (18 
Kayab)  with  one  of  its  positions  in  the  natural  year  (April  12)  while 
the  number  itself  is  approximately  19  X  243  years  (19  times  the  243  year 
cycle  of  Venus  and  the  natural  year,  or  243  times  the  Metonic  cycle  of 
the  moon  and  the  natural  year).     That  is: 

9-14-  0-  0-  0,    6  Ahau  13  Muan,   Feb.    4,    452  A.D. 
11-14-  5-  1-  0 
10-19-14-17-  0,    6  Ahau  18  Kayab,  Apr.  12,  4165  B.C. 

To  be  sure  the  multiple  is  not  exact  as  regards  days  but  the  fact  that  use 
of  the  Metonic  cycle  is  clearly  enough  implied  in  three  other  dates  on  he 
monument  gives  color  to  the  suggestion.     These  three  dates  are : 

9-14-19-  5-  0,  4  Ahau  18  Muan,  Feb.  4,  471 
9-14-  9-  5-  0,  5  Ahau  8  Cumhu,  Mar.  28,  461 
9-14-18-  0-  0,  4  Ahau  18  Uo,  May    20,  470 

Subtracting  one  Metonic  cycle  from  the  first  date  (which  also  appears  on 
Stelae  A  and  H  and  Altar  U)  we  get  9-14-  0-  0-  0,  6  Ahau  13  ^luan, 
Feb.  4,  452  already  treated.  Subtracting  the  same  interval  from  the  second 
date  gives  9-13-10-  0-  0,  7  Ahau  3  Cumhu,  Mar.  28,  442,  while  twice  the 
interval  taken  from  the  last  date  gives  9-13-  0-  0-  0,  8  Ahau  8  Uo.  May 
19,  432. 

What  I  did  not  know  at  the  time  of  making  the  above  analysis  is  that 
the  second  date,  and  its  lahimtim  base  were  days  on  which  solar  eclipses 
fell.     The  eclii)se  of  9-13-10-  0-  0,  7  Ahau  3  Cumhu  ( J.D.  1882584)  was 

1  Spinden,   1928,  a.  pp.   51-54. 
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probably  not  visible  to  the  Ala^as,  but  must  have  been  expected,  while  the 
second  eclipse  of  9-14-  9-  5-  0,  5  Ahau  8  Cumhu  (J.D.  1889524)  was 
visible  at  sunset  with  a  magnitude  of  0.2.  This  date  had  outstanding 
interest  for  the  Mayas  because  the  month  position,  8  Cumhu,  is  precisely 
that  of  their  Mundane  Era. 

Altar  U,  Copan 

I  need  not  discuss  Altar  U  of  Copan  with  its  calculations  concerning 
the  astronomical  base  line  further  than  to  say  that  the  date  which  coin- 
cides with  the  place  in  the  natural  year  of  the  Initial  Series  on  Stela  10, 
the  western  marker  of  this  base  line,  reaches  exactly  a  visible  eclipse  of 
the  moon.  This  date  is  9-15-  9-  0-  2,  9  Ik  10  Alol,  Sept.  6,  480  A.D., 
J.D.  1896626. 

]\Iany  other  dates  at  Copan  doubtless  carry  eclipse  significances  but 
at  this  time  I  cannot  take  the  space  for  the  preliminary  explanations  re- 
quired to  bring  them  out. 

Stela  1.  Los  Higos 
The  Initial  Series  on  this  monument  reaches  the  summer  solstice  and 
also  a  solar  eclipse  syzygy,  although  the  eclipse  was  not  visible  to  the 
Mayas:  9-17-10-  7-  0,  9  Ahau  3  Tzec.  June  22,  521  A.D.     The  double 
significance  is  worthy  of  note. 

Stela  11  and  Associated  Monuments — Yaxchilan 

The  gorgeous  Stela  11  at  Yaxchilan  has  as  its  earliest  date  9-15-  9-17-  6, 
12  Cib  19  Yaxkin,  Aug.  26,  481  which  coincides  with  a  lunar  eclipse 
on  J.D.  1896980.  The  double  Initial  Series  reads  9-16-  1-  0-0,  11  Ahau 
8  Tzec,  July  3,  492  A.D.  This  date  is  pretty  clearly  associated  with  the 
summer  solstice :  the  same  sign  serves  as  title  in  the  introducing  glyph  of 
Stela  1  at  Los  Higos  which  strikes  the  summer  solstice  and  11  Ahau 
3  Tzec  will  itself  reach  this  point  of  the  natural  year  one  calendar  round 
after  the  Initial  Series  placement  on  Stela  11  at  Yaxchilan.  Other  dates 
of  Stela  11  are  involved  in  the  Venus  calendar  as  I  have  elsewhere  shown 
and  the  calculations  interlock  with  those  of  several  lintels  at  the  same  city. 
Reverting  to  9-16-  1-  0-0,  11  Ahau  8  Tzec,  July  3,  492,  we  find  ourselves 
just  8  days  before  a  solar  eclipse  syzygy.  On  Lintel  1  this  date  is  re- 
stated while  in  the  accompanying  text  is  a  Lamat  sign.  Now  Lamat  is  8 
days  after  Ahau  and  we  may  therefore  have  9-16-  1-  0-  8,  6  Lamat  16 
Tzec,  Julv  11,  492,  which  would  exactly  reach  the  solar  eclipse  syzygy 
referred  to  on  J.D.  1900952.  The  eclipse  itself  was  not  visible  to  the 
Mayas.  On  Lintel  21  there  is  a  record  of  9-16-  1-  0-  9,  7  Muluc  17  Tzec, 
July  12,  492,  the  day  after  the  eclipse  date.  In  connection  with  these 
declarations  we  find  hieroglyphs  that  are  excellent  ideographs  of  eclipses 
(see  Figure  9). 


11 


AIAYA  DATES  AND  WHAT  THEY  REVEAL 


Fig.  9.     Tieing  up  the  Moon:  a.  the  moor* 'tied  up  in  the  Dresden  Codex;  h,  a  solar 

ecHpse  syzygy  Lintel  21  Yaxchilan ;  c.  a  visible  eclipse  of  the  moon,  Stela  11,  Yax- 

chilan  :  d,  three  records  of   11   Ahau  8  Tzec,  near  an  eclipse,  Yaxchilan. 

Stela  12,  Piedras  Negras 

Perhaps  the  most  interesting  echpse  configuration  at  P^iedras  Negras 
is  the  one  which  appears  on  the  very  beautiful  Stela  12.  The  three  dates 
on  this  monument,  according  to  IMorley's  readings  are : 

9-17-16-14-19,    1  Cauac  12  Zae,  Oct.   28,  527:  J.D.  1913843 

8-  3-  1  2941 

9-18-  5-  0-  0,    4  Ahau    13  Ceh,  Nov.  16,  535  1916784 

1-13         subtract  33 

9-18-  4-16-  7,  10  Manik   0  Zac,  Oct.  14,  535  1916751 


The  last  date  is  a  solar  eclipse  syzygy  on  the  place  in  the  natural  year  of 
the  epoch  of  the  Mundane  Era.  13-  0-  0-  0-  0,  4  Ahau  8  Cumhu,  Oct.  14, 
TiZIZ  B.C.  This  configuration  may  be  compared  with  the  one  reaching 
8  Cumhu  on  Stela  C  at  Copan.  The  eclipse  on  this  day  was  a  partial  one, 
not  visible  in  the  Maya  area.  Indeed  Oppolzer  shows  two  partial  eclipses 
of  the  sun  a  lunation  apart,  one  on  513-IX-13  and  the  next  on  513-X-12, 
our  J.D.  1916751.  The  mean  tzolkin  day  at  this  epoch  must  be  halfway 
between,  or  on  8  Eb  or  9  Ben,  one  of  which  also  should  furnish  a  lunar 
eclipse. 

Altar  2  and  Stela  11,  Piedras  Negras 

The  number   1-  8-  6-18,  which  amounts  of   10218  days,  one  of  the 


A 

9-12-10-  5-12, 

B 

9-12-15-13-  7, 

C 

9-13-10-  0-  0, 

D 

9-14-  1-  3-19, 

E 

9-14-  3-  0-  0, 
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eclipse  intervals  in  the  Dresden  Codex,  is  recorded  on  two  monuments  at 
Piedras  Negras  in  the  following  association : 

9-13-  9-14-15,  7  Men  18  Kankin,  Jan.  22,  422  A.D. 

1-  8-  6-18 
9-14-18-  3-13,  7  Ben  16  Kankin,  Jan.  13,  470 

1-14-  7 
9-15-  0-  0-  0,  4  Ahau  13  Yax,       Oct.  22,  471 

None  of  these  dates  are  near  eclipse  syzygies  although  7  Men  and  7  Ben 
are  eligible  days. 

Interlocking  Eclipse  Dates  at  Naranjo 

The   following  five   dates   serve  to  interlock  the   calculations  on   six 

monuments  at  Naranjo : 

Stela     3         24       29  22     30 

4  Eb        10  Yax,       Oct.   31,  422  *I.S.  *I.S.  *I.S 

9  Manik    0  Kayab,  Mar.    8,  428   ....   *         *         ....   *I.S 

7  Ahau      3  Cumhu,  Mar.  28,  442   ....   *         *        

3  Cauac    2  Pop,       Apr.  18,  453  *         *I.S * 

7  Ahau    18  Kankin,  Jan.   19,455 *         *(3) 

Date  A,  recorded  by  these  Initial  Series,  equals  J.D.  1875496  which 
is  the  day  before  J.D.  1875497  of  solar  eclipse  No.  3872  of  Oppolzer's 
Canon.  This  was  a  partial  eclipse  not  visible  in  Maya  territory.  Date  B 
has  no  apparent  significance  in  connection  with  eclipses,  preceding  by  over 
three  months  a  very  prominent  obscuration  of  the  sun.  Date  C  is  a 
lahuntun  which  coincides  with  a  solar  eclipse  syzygy  although  the  phe- 
nomenon was  not  visible.  Date  D  follows  some  distance  after  an  almost 
total  eclipse  of  the  sun  on  J.D.  1886571  but  cannot  be  connected  with  it. 
Date  E,  recorded  three  times  on  Stela  30,  is  a  tun  ending  one  day  before 
an  eclipse  of  the  moon  on  J.D.   1887265,  not  visible.  I  believe. 

Venus  and  Eclipse  Dates  at  Tikal 

At  Tikal  Stela  16  is  associated  with  the  splendid  round  Altar  5.  The 
stela  has  a  priestly  figure  with  a  Venus  sign  on  his  headdress  and  the  altar 
has  two  priests  with  sacrificial  knives  standing  before  a  heap  of  human 
bones  and  a  skull.  The  stela  bears  a  single  date,  namely,  the  katun  ending 
9-14-  0-  0-  0,  6  Ahau  13  Muan,  Feb.  4,  452,  which  justifies  the  Venus 
symbol  on  the  headdress.  The  coincidence  of  this  round  number  with  an 
heliacal  rising  of  Venus  is  elsewhere  explained.  The  four  dates  on 
Altar  5  are  of  the  calendar  round  variety  and  when  placed  in  their  nearest 
positions  after  the  date  on  the  stela  run  as  follows : 

A     9-15-12-  7-  9,    1  Muluc  2  Muan,     Jan.  15,  484,  J.D.  1897853 

11-11-18  4198 

B     9-16-  4-  1-  7,  13  Manik  0  Xul,        July  15,  495,  J.D.  1902051 

8-  9-19  3079 

C     9-16-12-11-  6,  11  Cimi     19  Mac,       Dec.  20,  503,  J.D.  1905130 

3  3 

D     9-16-12-11-  9,    1  Muluc  2  Kankin,  Dec.  23,  503,  J.D.  1905123 
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Date  A  has  a  double  meaning.  First  it  records  a  day  of  heliacal  set- 
ting of  Venus,  eight  days  before  heliacal  rising  and  four  short  Venus 
cycles  less  one  day,  from  the  katun  ending  declared  on  Stela  16.  Secondly, 
this  heliacal  setting  practically  coincides  with  a  solar  eclipse  position  and 
thus  reaches  a  time  when  Venus  and  the  moon  arc  in  combined  conjunc- 
tion with  the  sun.  The  Mayas  had  witnessed  on  Julian  day  1897674  an 
eclipse  of  the  sun  and  had  doubtless  already  discovered  that  six  lunations 
later  another  might  be  expected.  Actually  a  solar  eclipse  did  take  place 
on  Julian  day  1897852,  the  day  before  date  A,  hut  it  was  not  visible  in 
Central  America. 

No  special  astronomical  significance  is  revealed  for  date  B  but  date 
C  is  again  the  day  after  an  eclipse,  this  time  of  the  moon  and  in  coinci- 
dence with  the  winter  solstice.  Date  D  is  placed  three  days  later,  on  De- 
cember 23,  503,  in  the  backward  projection  of  the  Gregorian  calendar. 
Out  of  five  dates  on  these  two  monuments  we  have  two  that  refer  to 
Venus  and  two  to  the  eclipse  table  and  each  of  the  eclipse  days  has  a 
double  significance. 

Also  at  Tikal  another  eclipse  day  is  recorded  with  a  one  day  error  on 
Lintel  1  of  Temple  II.     The  statement  is  as  follows: 

A     9-15-10-  0-  0,    3  Ahaii    3  Mol,  Aug.  30,  481,  J.D.  1896984 

2-11-12 
B     9-15-12-11-12,    6  Eb        0  Pop,  Apr.    8,  484,  J.D.  1897936 

1 
C     9-15-12-11-13,    7  Ben      1  Pop,  Apr.    9,  484,  J.D.  1897937 

3-  2-  7 
D     9-15-15-14-  0,    3  Ahau  13  Uo,    May  11,  487,  J.D.  1899064 

Here  the  first  date,  August  30,  is  the  reciprocal  date  for  April  12  in 
the  third  and  present  arrangement  of  the  astronomical  line  of  sight  at 
Copan,  the  second  date  is  the  Maya  New  Year's  day  which  has  receded 
one  day  from  the  position  of  the  second  arrangement  (April  9-September 
2)  but  which  is  restored  in  date  C.  The  fourth  and  last  date  may  well 
refer  to  the  solar  eclipse  position  at  Julian  day  1899063,  even  though  the 
eclipse  itself  was  not  visible  in  Maya  territory.  Examination  of  the  date 
discloses  that  an  important  solar  eclipse  with  a  magnitude  of  .6  took  place 
about  noon  on  Julian  day  1897674  a1)out  a  tzolkin  before  B  and  C. 

Temple  of  the  Sun,  Palenque 
At  Palenque  on  the  Temple  of  the  Sun  I  find  the  following  passage: 

8-19-  6-  8-  8,  11  Lamat    6  Xul,  Oct.  10,  162,  J.D.  1780512 

13-  3-  9  4749 

8-19-19-11-17,    2  Caban  10  Xul,  Oct.  11,  175,  1785261 

6-  3  123 

9-  0-  0-  0-  0,    8  Ahau    13  Ceh,  Feb.  10,  176,  1785384 

The  first  of  these  dates  is  an  eclipse  of  the  moon  and  the  last.  Baktun 
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9,  is  a  full  moon  day  much  used  in  calculation.  An  eclipse  of  the  moon 
took  place  30  days  before  on  J.D.    1785354. 

Altar  G  and  Stela  K,  Quirigua 

On  Altar  G  a  series  of  dates  begins  with  a  9  Ahau  3  Yax  which  re- 
duces to  J.D.  1907784.  Others  are  2,  3,  and  12  days  in  advance  of  this. 
An  eclipse  of  the  sun,  not  visible  in  Maya  territory,  took  place  on  J.D. 
1913089  tw^o  days  after  the  third  date.  It  does  not  seem  likely  that  an 
eclipse  significance  can  be  attached  to  this  passage. 

Altar  K  records : 

9-18-15-  0-  0,    3  Ahau    3  Yax,       Sept.  24,  545 

10-10 
9-18-14-  7-10,    1  Oc       18  Kayab,  Feb.  26,  545 

The  first  date  is  a  solar  eclipse  syzygy  on  a  hotun  and  also  practically 
on  the  autumnal  equinox.  The  second  date  reaches  18  Kayab  of  the 
Venus  calendar  and  the  introducing  glyph  carries  the  Venus  symbol. 

Eclipses  on  Round  Numbers 
The  round  numbers  which  coincide  with  solar  eclipse  syzygies  are : 

9-  2-10-  0-  0,    3  Ahau    8  Cumhu,  May  ?5,  225,  J.D.  1803384 
9-13-10-  0-  0,    7  Ahau    3  Cumhu,  Mar.  28,  442,  1882584 

9-18-15-  0-  0,    2  Ahau    3  Yax,       Sept.  24,  545,  1921384 

All  of  these  are  prominently  treated  in  Maya  inscriptions.  It  is  possible 
that  the  eclipse  on  the  first  number  was  visible  in  some  parts  of  the  Maya 
area  but  in  any  case  the  dates  could  have  been  reached  by  calculation  and 
could  in  turn  have  served  as  bases  in  further  calculation. 

We  have  seen  that  an  eclipse  of  the  moon  preceded  9-  0-  0-  0-  0, 
8  Ahau  13  Ceh,  by  one  lunation.  The  number  9-11-  0-  0-  0,  so  promi- 
nently dealt  with  at  Copan,  is  a  full  moon  date  coming  14  days  after  a 
visible  eclipse  of  the  sun  on  J.D.  1864570.  Then  Baktun  10  (J.D. 
1929384)  comes  6  days  before  a  solar  eclipse  syzygy  on  J.D.  1929390. 
The  date  of  this  eclipse  in  the  Gregorian  calendar  is  ]\Iay  23,  571  only 
two  days  short  of  the  position  occupied  by  the  eclipse  of  9-  2-10-  0-  0. 
It  is  apparent  that  the  Maya  methods  of  handling  current  eclipses  were 
rather  varied.  In  a  number  of  cases,  which  I  have  not  put  down,  there 
is  a  dift'erence  of  four  days  between  the  eclipse  and  the  recorded  date, 
suggesting  that  the  cyclic  moon  may  have  been  put  down  instead  of  the 
real  moon. 

Sacred  Day  of  the  Moon.  It  appears  that  a  group  of  two  or 
three  days  in  the  first  half  of  January  may  have  had  some  special  signifi- 
cance in  regard  to  the  moon,  forming  a  sacred  day  or  period  in  terms  of 
the  natural  year.  The  date  9-10-15-  0-  0,  6  Ahau  13  Mac,  Jan.  11,  388 
A.D.  w-as  a  full  moon  day  which  in  combination  with  9-11-  0-  0-  0,  12 
Ahau  8  Ceh,  Dec.  15,  392,  received  considerable  attention,  especially  at 
Copan.     One  of  these  dates  may  have  been  a  little  before  full  moon  and 
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the  other  a  little  after,  since  a  hotun  is  1.37  days  over  61  mean  lunations. 
If  we  add  one  short  Venus  cycle  to  9-10-15-  0-  0,  6  Ahau  13  Mac. 
we  recover  1  Ahau  13  Mac  on  January  9,  396  A.D.  On  the  Tablet  of 
the  Foliated  Cross  at  Palenque  the  Initial  Series  records  1-18-  5-  4-  0, 
1  Ahau  13  Mac,  Jan.  8,  2618  B.C.:  this  is  2  X  29  calendar  rounds  or 
two  Grand  Cycles  from  the  1  Ahau  13  Mac  already  examined.  It  is  also 
a  fact  that  if  we  add  11960  days  to  the  1  Ahau  18  Kayab  that  serves  as 
the  base  of  the  Venus  Table  of  the  Dresden  Codex  we  get  1  Ahau  13  Mac 
in  the  first  position,  thus : 

9-  9-  9-16-  0,    1  Ahau  18  Kayab,  Apr.  12,  363  A.D. 

1-13-  4-  0 
9-  4-  3-  2-  0,    1  Ahau  13  Mac,      Jan.     9,  396 

It  seems  therefore  that  we  may  be  justified  in  thinking  that  January  9 
was  the  sacred  day  of  the  moon. 

Hieroglyphs  of  Eclipses  and  Lunations.  In  Figures  9  and  10  I 
give  sections  of  text  which  contain  hieroglyphs  for  eclipses.  In  some 
cases  the  hieroglyph  for  sun  is  combined  with  akbal  which  means  dark- 
ness. In  other  cases  the  moon  is  tied  up  perhaps  to  suggest  death.  Or 
a  knot  may  be  placed  above  it  and  a  bone  below.     Further  search  would 
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Fig.   10.     Ahau-Akbal  or   Sun   Darkness   Glyphs"  o.  Dresden   Codex; 
h-d,  stelae  at  Naranjo. 

perhaps  reveal  a  fuller  series  of  ideographs  for  eclipses.  Also  I  wish  to 
call  attention  to  the  hand-and-moon  symbol  for  zero  largely  used  in  con- 
nection with  period  ending  declarations  and  the  spectacle-like  symbol  of 
similar  use  that  so  closely  resembles  the  Venus  glyph.  Perhaps  both  of 
these  signs  have  a  primary  significance  in  relation  to  the  moon  and  \'enus, 
and  become  ending  signs  merely  by  extension.  The  hand-and-moon  sym- 
bol is  nicely  illustrated  in  connection  with  the  ending  statements  of 
9-10-15-  0-  b.  6  Ahau  13  Mac.  and  9-11  -0-  0-  0,  12  Ahau  8  Ceh,  both 
of  which  reach  full  moons. 

In  concluding  this  section  on  the  lunar  calculations  of  the  Mayas  I 
wish  to  emphasize  that  only  in  accordance  with  the  terms  of  Correlation 
A  do  we  find  the  original  setting  of  12  Lamat  days  for  eclipses  in  the 
eighth  and  seventh  centuries  before  Christ,  the  cyclicly-recorded  eclipse 
dates  of  the  First  Empire  and  other  current  phenomena  on  their  ^rue 
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dates.  While  the  second  series  of  12  Laniat  ecHpses  can  be  given  places 
under  either  Correlation  A  or  Correlation  B  supporting  numbers  are  not 
found  under  the  latter  arrangement.  The  demonstration  of  Ludendorff 
clinches  the  problem  of  the  Supplementary  Series,  showing  that  this  moon 
count  agrees  with  the  Maya  philosophy  of  uncorrected  calendars.  Teeple, 
in  his  paper  sponsored  by  the  Carnegie  Institution  of  Washington,  uses 
the  Supplementary  Series  as  a  bludgeon  to  beat  down  the  credibility  of 
Correlation  A  rather  than  as  a  positive  argument  in  favor  of  Correlation 
B.     His  reasoning  is  defeated  by  the  demonstration  of  Ludendorff. 

The  supposed  eclipse  record  of  Santa  Elena  given  by  Teeple  in  an 
addendum  to  his  last  article  is  really  two  days  out  of  the  way  from  Cor- 
relation B  as  he  uses  it  with  12  Lamat  eclipses.  The  accompanying 
hieroglyph  was  explained  by  Palacios  as  a  likely  symbol  for  the  equinox 
and  under  Correlation  A  the  date  is  9-17-19-13-16,  5  Cib  14  Chen,  Sept. 
19,  530  A.D.,  which  actually  is  near  the  autumnal  equinox. 

The  Evidence  from  Venus 

W^hile  the  shift  of  five  calendar  rounds,  made  by  passing  from  Cor- 
relation A  to  Correlation  B,  nearly  equalize  the  diiTerence  between  a 
cyclic  full  moon  four  days  after  real  full  moon  and  a  current  new  moon 
(14.53  4-  4  =  18.53  days),  because  94900  days  happen  to  be  18.22  days 
in  excess  of  3212  lunations,  the  same  shift  must  raise  havoc  with  a  count 
of  Venus  years  however  construed.  The  formal  Venus  calendar  runs  its 
course  in  a  double  calendar  round  and  odd  calendar  rounds  are  precisely 
on  opposite  sides  of  the  cycle.  The  true  places  of  Venus  recede  5.2  days 
in  the  double  calendar  round  and  five  calendar  rounds  amount  to  162 
Venus  years  plus  304.96  days.  The  chronological  evidence  resting  on 
Venus  not  only  carries  a  much  larger  factor  of  safety  than  does  that 
resting  on  the  much  shorter  lunation  but  the  shift  which  may  find  a  new 
schematic  arrangement  on  the  moon  fails  utterly  to  find  a  new  and  con- 
sistent relation  to  Venus. 

References  to  Venus  in  Maya  art  are  much  more  impressive  than 
those  which  concern  the  moon.  There  is  a  grotesque  monster  frequently 
represented  in  architectural  and  monumental  sculpture  which  I  venture 
to  call  the  Venus  Monster.  The  reptilian  body  is  double-headed,  the 
front  head  generally  carrying  a  Venus  symbol  in  the  eye,  or  sometimes 
on  the  earplug  or  attached  to  a  leg.  while  the  rear  head  has  the  sun  sign 
on  the  forehead  combined  with  elements  of  death,  particularly  a  bare 
bone  for  the  lower  jaw.  Under  the  terms  of  Correlation  A  the  dates 
found  in  connection  with  sculptures  of  this  type  either  reach  the  inferior 
conjunction  of  Venus  and  the  sun  or  have  some  demonstrable  cyclic 
connection  with  this  astronomical  configuration.  There  is  ample  evidence 
that  both  the  Aztecs  and  the  Mayas  believed  the  eight  day  obscuration  of 
Venus  between  the  heliacal  setting  as  evening  star  and  the  heliacal  rising 
as  morning  star  (with  the  inferior  conjunction  in  a  middle  position)  was 


78 


MAYA  DATES  AND  WHAT  THEY  REVEAL 


a  period  fraught  with  great  fatahties.  Indeed  the  ensuing  calamities  are 
pictured  in  the  Venus  Tal)le  of  the  Dresden  Codex  in  conformity  with 
those  shown  in  the  ancient  manuscripts  of  other  Central  American  peoples. 

Venus  Hieroglyphs  which  Coincide  with  Phenomena.  I  have 
already  put  on  record  in  previous  articles  a  considerable  nunil)er  of  exact 
statements  of  heliacal  risings  of  \'enus  which  occur  in  the  inscriptions 
in  connection  with  the  Venus  hieroglyphs,  and  have  outlined  the  cyclic 
elements  of  a  ceremonial  Venus  Calendar  which  must  be  invoked  to 
explain  other  dates.     Briefly  it  appears  that  this  ceremonial  calendar  was 


a  b 

Fig.  11.     Dates  of  Heliacal  Risings  of  Venus:  a.  Block  6  Hieroglyphic  Stairway  at 
Naranjo;   b.  Stela  23,  Naranjo. 

of  the  uncorrected  type  carried  forward  from  an  inauguration  in  the  sixth 
century  before  Christ  in  a  fashion  quite  in  keeping  with  other  uncorrected 
calendars  of  the  Mayas  dealing  with  the  year  and  the  lunation. 

Let  me  estal)lish  first  of  all  the  fact  that  there  are  current  readings 
a  plent}'  which  under  the  terms  of  Correlation  A  find  \"enus  ])henomena 
in  places  where  Venus  hieroglyphs  also  exist.  I  begin  with  one  very 
clear  and  unchallengeable  case.  On  Block  6  of  the  Hieroglyphic  Stair- 
way at  Naranjo  there  is  a  date  standing  next  to  a  Venus  sign  over  a  new- 
fire  sign  (see  Figure  11).  This  date  is  placed  exactly  in  the  Long  Count 
by  means  of  the  recorded  distance  number  1-  1-  17  which  leads  to  1  Ahau 
8  Kayab  at  the  close  of  Katun  10.  The  date  is  9-  9-18-16-  3,  7  Akbal 
16  Muan,  Feb.  26,  372  A.D.,  or  Julian  day  1856987.  This  is  just  four 
days  after  inferior  conjunction  of  Venus  on  Julian  day  1856983  and  is  in 
complete  agreement  with  the  construction  of  the  \'enus  Calendar  on 
pages  46  to  50  of  the  Dresden  Codex.  The  validity  of  this  Venus  record 
was  passed  upon  at  a  conference  on  the  Maya  correlation  problem  held 
at  Washington  in   1927  under  the  auspices  of  the  Carnegie   Institution. 

Let  us  suppose  that  the  text  which  agrees  so  neatly  with  Correlation  A 
is  true.  Then  the  following  coincidences  and  approximate  coincidences  of 
heliacal  risings  and  round  numbers  in  the  ]\Iaya  day  count  must  also 
have  taken  place  at  the  height  of  the  First  Empire. 
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Table  XI.     Round  Numbers  and  Venus  Conjunctions 

9-14-  0-  0-  0,  6  Ahau  13  Muan,  Feb.  4,  452  A.D. 

Maya  day  1396800  =  Julian  day  1886184 

Inferior  conjunction  of  Venus,  Julian  day  1886179.0 

9.17-  0-  0-  0,  13  Ahau  18  Cumhu,  Mar.  27,  511  A.D. 

Maya  day  1418400  =  Julian  day  1907784 

Inferior  conjunction  of  Venus,   Julian  day   1907783.6 

10-  0-  0-  0-  0,  7  Ahau  18  Zip,  May  17,  570  A.D. 

Maya  day  1440000  =  Julian  day  1929384 

Inferior  conjunction  of  Venus,  Julian  day  1929386.9 

10-  3-  0-  0-  0,  1     Ahau  3  Yaxkin,  July  6,  629,  A.D. 

Maya  day  1461600  =  Julian  day  1950984 

Inferior  conjunction  of  Venus,  Julian  day  1950990.3 
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Fig.    12.     Upper   part    of    Stela    16,    Tikal,    showing   head-dress    representing   Venus 
Monster  with  Venus  sign  at  back  of  grotesque  face.     The  date  is  6  Ahau  13  Muan 

end  of  Katun  14. 
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Hieroglyphs  of  Venus  are  found  in  connection  with  all  of  these  dates. 
Thus  Stela  16  at  Tikal  registers  the  first  round  number  of  the  series  and 
a  large  Venus  symbol  appears  on  the  headdress  of  the  sculptured  person- 
age, the  date  itself  being  recorded  in  front  of  this  headdress  (see  Figure 
12).  Altar  5  stands  before  this  stela  and  on  it  are  recorded  two  eclipse 
syzygies,  already  mentioned,  one  located  at  the  heliacal  setting  of  Venus 
32  Maya  years  after  the  katun-ending.  Likewise  Stela  C  at  Copan  has  a 
very  clear  Venus  symbol  in  Glyph  A3,  south  side  of  the  monument,  in 
connection  with  a  distance  number  which  reaches  from  9-14-  0-  0-  0,  6 
Ahau  13  Muan,  Feb.  4,  452  A.D.  to  10-19-14-17-  0,  6  Ahau  18  Kayab, 
Apr.  12,  4162  B.C.  One  of  these  dates  is  a  real  coincidence  whereas 
the  other  has  a  cyclic  meaning  under  the  Venus  Calendar.  Also  on  this 
stela  a  visible  eclipse  of  the  sun  is  registered,  this  eclipse  falling  on 
8  Cumhu  of  the  Mundane  Era  while  the  Metonic  Cycle,  repeatedly 
applied,  proclaims  that  the  commentary  was  purposeful,  not  accidental. 
Without  discussing  the  supporting  evidence  of  other  records  of  this 
Katun  14  I  pass  on  to  the  next  round  number  of  the  series. 

The  building  called  22a  at  Copan  was  renamed  the  Temple  of  \'enus 
by  Morley  because  three  large  Venus  symbols  interrupt  the  inscription  on 
the  inner  step.  The  same  Maya  scholar  deciphered  the  date  on  this  step 
as  9-17-  0-  0-  0,  13  Ahau  18  Cumhu,  but  without  reducing  it  to  the 
Gregorian  position  March  27,  511  A.D.  While  arguing  for  the  identifica- 
tion of  12-9-  0-  0-  0,  13  Ahau  8  Kankin,  with  the  Katun  13  Ahau  of  the 
Spanish  Conquest,  Morley  did  not  use  my  day-for-day  correlation.  He 
cannot  therefore  be  accused  of  renaming  this  temi)le  out  of  deference  to 
an  astronomical  significance  which  the  day-for-day  adjustment  of  Cor- 
relation A  discloses. 

Altars  G3  and  Z,  and  the  Reviewing  Stand  of  the  Western  Court  at 
Copan  also  register  Katun  17  and  furnish  texts  which  are  strikingly 
similar  to  the  one  on  the  step  of  the  Temple  of  \>nus.  It  seems  not  un- 
likely that  all  these  monuments  were  votive  ofiferings  to  prevent  the 
calamities  which  the  Mayas  associated  with  the  period  of  obscuration  of 
Venus.     Other  monuments  of  this  date  corroborate  the  record  at  Copan. 

The  next  coincidence  of  the  series  falls  at  Baktun  10,  a  time  apparently 
awaited  with  great  dread.  On  Altar  S  at  Copan  a  Venus  glyph  is  asso- 
ciated with  the  statement  of  this  date.  Finally  we  come  to  10-  3-  0-  0-  0,  1 
Ahau  3  Yaxkin,  July  6,  629  A.D.  By  this  time  the  phenomena  of  Venus 
had  receded  to  such  an  extent,  in  comparison  with  katuns  in  groups  of 
three,  that  the  planet  was  still  visible  as  evening  star  when  the  new  period 
closed.  But  this  monument  has  two  unmistakable  glyphs  of  Venus  in 
combination  with  the  round  number. 

There  is,  then,  a  schematic  recurrence  of  Venus  glyphs  in  connection 
with  those  round  numbers  which  are  distinctly  pertinent  to  Venus  under 
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Correlation  A.  Is  it  fair  or  logical  to  ignore  the  issue  which  they  present? 
The  only  excuse  for  so  doing  is  that  a  considerable  number  of  other  dates 
with  Venus  classifiers  are  involved  in  cyclic  rather  than  current  data  on 
Venus.     These  aberrant  records  will  be  taken  up  in  due  course. 

In  order  that  my  readers  may  have  the  means  of  following  the  true 
places  of  V^enus  phenomena  in  this  discussion  I  now  place  on  record  a 


Fig.    13.     Venus   Records   on   ]\laya   Monuments :   a,    four   kinds   of    Venus   glyphs ; 

b.  glyphs   and   dates   in  the   Temple   of   Venus,   Copan ;    c.   part   of   the   text   on  the 

Reviewing   Stand,  Copan ;  d,  date  on  Altar  Z,   Copan ;   c.  date  on  Altar   S,   Copan ; 

/,  date  on  Stela  12,  Uaxactun. 


tabulation  from  which  the  true  places,  sufficiently  accurate  for  our  pur- 
poses, may  be  obtained  at  a  glance.  Table  XII  is  constructed  upon 
determinations  of  the  inferior  conjunction  of  Venus  by  Willson.  From 
his  manuscript  I  have  taken  a  secjuence  of  157  such  conjimctions  beginning 
in  392  A.D.  and  running  to  643.  Gregorian  dates  supplement  the  astro- 
nomical indices  which  are  given  in  Julian  days.  Recurrences  of  the 
Venus  phenomena  are  found  on  the  same  days  in  the  years  of  horizontal 
rows.  Dififerences  of  251  years  can  be  substituted  by  the  more  exact 
difference  of  91675.44  days  counting  out  from  the  central  column  of 
precise  data.  Heliacal  settings  and  risings  of  Venus  correspond  in  the 
Maya  pattern  to  four  days  before  and  four  days  after  the  conjunction 
dates. 
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TABLE  XII 
Inferior  Conjunctions  of  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 
B.C.    B.C.     B.C.     A.D.       A.D.       Greg.  Cal.     Julian  Day        A.D.     A.D.    A.D.     A.D. 

612      361       110       141         392         Dec.     3       1,864,572.6         643       894       1145     1396 

581.4 
610      359      108      143        394        Jul.      8       1,865,154.0        645      896      1147     1398 

587.9 
608      357       106       145        396         Feb.  15       1,865,741.9         647       898       1149     1400 

579.9 
607      356       105       146        397         Sept.  17       1,866,321.'8         648       899       1150     1401 

586.5 
605      354       103       148        399        Apr.  27       1,866,908.3         650      901       1152     1403 

583.8 


604 

353 

102 

149 

400 

Dec. 

1 

1,867,492.1 
581.6 

651 

902 

1153 

1404 

602 

351 

100 

151 

402 

Jul. 

5 

1,868,073.7 
587.6 

653 

904 

1155 

1406 

600 

349 

98 

153 

404 

Feb. 

13 

1,868,661.5 
579.9 

655 

906 

1157 

1408 

599 

348 

97 

154 

405 

Sept. 

15 

1,869,241.4 
586.6 

656 

907 

1158 

1409 

597 

346 

95 

156 

407 

Apr. 

25 

1,869,828.0 

583.7 

658 

909 

1160 

1411 

596 

345 

94 

157 

408 

Nov. 

28 

1,870,411.7 
581.7 

659 

910 

1161 

1412 

594 

343 

92 

159 

410 

Jul. 

3 

1,870,993.4 

587.7 
1,871,581.1 

661 

912 

1163 

1414 

592 

341 

90 

161 

412 

Feb. 

11 

663 

914 

1165 

1416 

579.8 

591 

340 

89 

162 

413 

Sept. 

12 

1,872,160.9 

586.8 

664 

915 

1166 

1417 

589 

338 

87 

164 

415 

Apr. 

22 

1,872,747.7 
583.5 

666 

917 

1168 

1419 

588 

337 

86 

165 

416 

Nov. 

26 

1,873,331.2 
581.9 

667 

918 

1169 

1420 

586 

335 

84 

167 

418 

Jul. 

1 

1,873,913.1 
587.6 

669 

920 

1171 

1422 

584 

333 

82 

169 

420 

Feb. 

8 

1,874,500.7 
579.8 

671 

922 

1173 

1424 

583 

332 

81 

170 

421 

Sept. 

10 

1,875,080.5 

587.0 

672 

923 

1174 

1425 

581 

330 

79 

172 

423 

Apr. 

20 

1,875,667.5 
583.2 

674 

925 

1176 

1427 

580 

329 

78 

173 

424 

Nov. 

23 

1,876,250.7 
581.9 

675 

926 

1177 

1428 

578 

327 

76 

175 

426 

Jun. 

28 

1,876,832.6 
587.6 

677 

928 

1179 

1430 

576 

325 

74 

177 

428 

Feb. 

6 

1,877,420.2 
579.9 

679 

930 

1181 

1432 

575 

324 

73 

178 

429 

Sept. 

,  8 

1,878,000.1 
586.5 

680 

931 

1182 

1433 

573 

322 

71 

180 

431 

Apr. 

17 

1,878,586.6 
583.6 

682 

933 

1184 

1435 

572   321    70   181    432   Nov.  21   1,879,170.2    683   934   1185  1436 

581.8 
570   319    68   183    434    Jun.  26   1,879,752.0    685   936   1187  1438 

587.8 
568   317    66   185    436    Feb.  3   1,880,339.8    687   938   1189  1440 

579.6 
567   316    65   186    437    Sept.  5   1,880,919.4    688   939   1190  1441 

586.8 
565   314    63   188    439    Apr.  15   1,881,506.2    690   941   1192  1443 

583.5 
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TABLE  XII— Continued 

Inferior  Conjunctions  of  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 


B.C. 

B.C. 

B.C. 

A.D. 

A.D. 

Greg 

.  Cal. 

Julian  Day 

A.D. 

A.D. 

A.D. 

A.D. 

564 

313 

62 

189 

440 

Nov. 

18 

1,882,089.7 
582.0 

691 

942 

1193 

1444 

562 

311 

60 

191 

442 

Jun. 

23 

1,882,671.7 
587.6 

693 

944 

1195 

1446 

560 

309 

58 

193 

444 

Feb. 

1 

1,883,259.3 
580.1 

695 

946 

1197 

1448 

559 

308 

57 

194 

445 

Sept 

3 

1,883,839.4 
586.8 

696 

947 

1198 

1449 

557 

306 

55 

196 

447 

Apr. 

13 

1,884,426.2 
583.0 

698 

949 

1200 

1451 

556 

305 

54 

197 

448 

Nov 

16 

1,885,009.2 

582.4 

699 

950 

1201 

1452 

554 

303 

52 

199 

450 

Jun. 

21 

1,885,591.6 

587.4 

701 

952 

1203 

1454 

552 

301 

50 

201 

452 

Jan. 

30 

1,886,179.0 
579.9 

703 

954 

1205 

1456 

551 

300 

49 

202 

453 

Aug. 

31 

1,886,758.9 
586.9 

704 

955 

1206 

1457 

549 

298 

47 

204 

455 

Apr. 

10 

1,887,345.8 
583.0 

706 

957 

1208 

1459 

548 

297 

46 

205 

456 

Nov 

13 

1,887,928.8 
582.5 

707 

958 

1209 

1460 

546 

295 

44 

207 

458 

Jun. 

19 

1,888,511.3 

587.2 

709 

960 

1211 

1462 

544 

293 

42 

209 

460 

Jan. 

27 

1,889,098.5 
580.0 

711 

962 

1213 

1464 

543 

292 

41 

210 

461 

Aug. 

29 

1,889,678.5 

587.0 

712 

963 

1214 

1465 

541 

290 

39 

212 

463 

Apr. 

8 

1,890,265.5 

5S2.8 

714 

965 

1216 

1467 

540 

289 

38 

213 

464 

Nov 

11 

1,890,848.3 
582.7 

715 

966 

1217 

1468 

538 

287 

36 

215 

466 

Jun. 

17 

1,891,431.0 
587.1 

717 

968 

1219 

1470 

536 

285 

34 

217 

468 

Jan. 

25 

1,892,018.1 
579.9 

719 

970 

1221 

1472 

535 

284 

33 

218 

469 

Aug. 

27 

1,892,598.0 

587.2 

720 

971 

1222 

1473 

533 

282 

31 

220 

471 

Apr. 

6 

1,893,185.2 
582.6 

722 

973 

1224 

1475 

532 

281 

30 

221 

472 

Nov 

8 

1,893,767.8 
582.9 

723 

974 

1225 

1476 

530 

279 

28 

223 

474 

Jun. 

14 

1,894,350.7 
586.9 

725 

976 

1227 

1478 

528 

277 

26 

225 

476 

Jan. 

22 

1,894,937.6 
579.9 

727 

978 

1229 

1480 

527 

276 

25 

226 

477 

Aug. 

24 

1,895,517.5 

587.4 

728 

979 

1230 

1481 

525 

274 

23 

228 

479 

Apr. 

3 

1,896,104.9 

582.4 

730 

981 

1232 

1483 

524~ 

273 

22 

229 

480 

Nov. 

7 

1,896,687.3 
583.1 

731 

982 

1233 

1484 

522 

271 

20 

231 

482 

Jun. 

12 

1,897,270.4 
586.8 

733 

984 

1235 

1486 

520 

269 

18 

233 

484 

Jan. 

20 

1,897,857.2 
579.9 

735 

986 

1237 

1488 

519 

268 

17 

234 

485 

Aug. 

22 

1,898,437.1 

587.5 

736 

987 

1238 

1489 

517 

266 

15 

236 

487 

Apr. 

1 

1,899,024.6 

738 

989 

1240 

1491 

582.2 
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TABLE  XII— Continued 
Inferior  Conjunctions  of  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 
B.C.    B.C.     B.C.     A.D.       A.D.       Greg.  Cal.      Julian  Day       A.D.     A.D.     A.D.     A.D. 

516      265         14       237        488        Nov.    3       1,899,606.8        739       990       1241     1492 

583.3 
514      263         12      239        490        Jun.  10       1,900,190.1         741       992       1243     1494 

586.6 
512      261         10      241         492         Jan.   18       1,900,776.7        743       994       1245     1496 

580.0 
511       260  9      242        493         Aug.  19       1,901,356.7         744       995       1246     1497 

587.5 
509      258  7       244        495         Mar.  30       1,901,944.2        746      997       1248     1499 

582.1 


508 

257 

6 

245 

496 

Nov. 

1 

1,902,536.3 
583.4 

747 

998 

1249 

1500 

506 

255 

4 

247 

498 

Jun. 

7 

1,903,109.7 
586.6 

749 

1000 

1251 

1502 

504 

253 

2 

249 

500 

Jan. 

16 

1,903,696.3 
579.7 

751 

1002 

1253 

1504 

503 

252 

1 
A.D. 

250 

501 

Aug. 

18 

1,904,276.0 
587.9 

752 

1003 

1254 

1505 

501 

250 

1 

252 

503 

Mar. 

28 

1,904,863.9 
581.9 

754 

1005 

1256 

1507 

500 

249 

2 

253 

504 

Oct. 

30 

1,905,445.8 
583.4 

755 

1006 

1257 

1508 

498 

247 

4 

255 

506 

Jun. 

6 

1,906,029.2 
586.7 

757 

1008 

1259 

1510 

496 

245 

6 

257 

508 

Jan. 

13 

1,906,615.9 

580.3 

759 

1010 

1261 

1512 

495 

244 

7 

258 

509 

Aug. 

16 

1,907,196.2 

587.4 

760 

1011 

1262 

1513 

493 

242 

9 

260 

511 

Mar. 

26 

1,907,783.6 
581.7 

762 

1013 

1264 

1515 

492 

241 

10 

261 

512 

Oct. 

28 

1,908,365.3 
583.4 

763 

1014 

1265 

1516 

490 

239 

12 

263 

514 

Jun. 

3 

1,908,948.7 
586.8 

765 

1016 

1267 

1518 

488 

237 

14 

265 

516 

Jan. 

11 

1,909,535.5 
580.0 

767 

1018 

1269 

1520 

487 

236 

15 

266 

517 

Aug. 

13 

1,910,115.5 

587.8 

768 

1019 

1270 

1521 

485 

234 

17 

268 

519 

Mar. 

24 

1,910,703.3 
581.5 

770 

1021 

1272 

1523 

484 

233 

18 

269 

520 

Oct. 

25 

1,911,284.9 
583.7 

771 

1022 

1273 

1524 

482 

231 

20 

271 

522 

Jun. 

1 

1,911,868.5 
586.6 

773 

1024 

1275 

1526 

480 

229 

22 

273 

524 

Jan. 

9 

1,912,455.1 
580.0 

775 

1026 

1277 

1528 

479 

228 

23 

274 

525 

Aug. 

11 

1,913,035.1 
587.9 

776 

1027 

1278 

1529 

477 

226 

25 

276 

527 

Mar. 

,22 

1,913,623.0 
581.4 

778 

1029 

1280 

1531 

476   225    26   277    528    Oct.  23   1,914,204.4    779  1030   1281  1532 

583.9 
474   223    28   279    530    May  30   1,914,788.3    781  1032   1283  1534. 

586.4 
472   221    30   281    532    Jan.  6   1,915,374.7    783  1034   1285  1536 

580.0 
471   220    31   282    533    Aug.  8   1,915,954.7    784  1035   1286  1537 

588.0 
469   218    33   284    535    Mar.  19   1,916,542.7    786  1037   1288  1539 

581.2 
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TABLE  XII— Continued 
Inferior  Conjunctions  of  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 
B.C.    B.C.      A.D.     A.D.       A.D.     Greg.  Cal.     Julian  Day         A.D.  A.D.      A.D.     A.D- 

468      217        34      285        536        Oct.  20       1,917,123.9        787     1038       1289     1540 

584.1 
466      215        36      287        538         May  28       1,917,708.0        789     1040       1291     1542 

586.2 
464      213        38      289        540        Jan.     4       1,918,294.2        791     1042       1293     1544 

580.0 
463       212        39      290        541         Aug.    6       1,918,874.2        792     1043       1294     1545 

588.1 
461       210        37      292         543         Mar.  17       1,919,462.3        794     1045       1296     1547 

581.1 


460 

209 

38 

293 

544 

Oct.  18 

1,920,043.4 
584.3 

795 

1046 

1297 

1548 

458 

207 

40 

295 

546 

May  25 

1,920,627.7 
586.1 

797 

1048 

1299 

1550 

457 

206 

41 

296 

547 

Jan.  1 

1,921,213.8 
580.1 

798 

1049 

1300 

1551 

455 

204 

43 

298 

549 

Aug.  3 

1,921,793.9 

588.0 

800 

1051 

1302 

1553 

453 

202 

45 

300 

551 

Mar.  14 

1,922,381.9 
581.1 

802 

1053 

1304 

1555 

452 

201 

50 

301 

552 

Oct.  16 

1,922,963.0 

584.4 

803 

1054 

1305 

1556 

450 

199 

52 

303 

554 

May  23 

1,923,547.4 
585.9 

805 

1056 

1307 

1558 

449 

198 

53 

304 

555 

Dec.  30 

1,924,133.3 
580.3 

806 

1057 

1308 

1559 

447 

196 

55 

306 

557 

Aug.  1 

1,924,713.6 

588.0 

808 

1059 

1310 

1561 

445 

194 

57 

308 

559 

Mar.  12 

1,925,301.6 
580.9 

810 

1061 

1312 

1563 

444 

193 

58 

309 

560 

Oct.  13 

1,925,882.5 

584.7 

811 

1062 

1313 

1564 

442 

191 

60 

311 

562 

May  21 

1,926,467.2 
585.6 

813 

1064 

1315 

1566 

441 

190 

61 

312 

563 

Dec.  27 

1,927,052.8 
580.5 

814 

1065 

1316 

1567 

439 

188 

63 

314 

565 

Jul.  30 

1,927,633.3 
587.9 

816 

1067 

1318 

1569 

437 

186 

65 

316 

567 

Mar.  10 

1,928,221.2 

580.8 

818 

1069 

1320 

1571 

436 

185 

66 

317 

568 

Oct.  11 

1,928,802.0 
584.9 

819 

1070 

1321 

1572 

434 

183 

68 

319 

570 

May  18 

1,929,386.9 
585.5 

821 

1072 

1323 

1574 

433 

182 

69 

320 

571 

Dec.  25 

1,929,972.4 
580.6 

822 

1073 

1324 

1575 

431 

180 

71 

322 

573 

Jul.  28 

1,930,553.0 
587.9 

824 

1075 

1326 

1577 

429 

178 

73 

324 

575 

Mar.  7 

1,931,140.9 
580.6 

826 

1077 

1328 

1579 

428   177    74   325    576    Oct.  8   1,931,721.5    827  1078   1329  1580 

585.2 
426   175    76   327    578    May  16   1,932,306.7    829  1080   1331  1582 

585.2 
425   174    77   328    579    Dec.  22   1,932,891.9    830  1081   1332  1583 

580.7 
423   172    79   330    581    Jul.  25   1,933,472.6    832  1083   1334  1585 

587.8 
421   170    81   332    583    Mar.  5   1,934,060.4    834  1085   1336  1587 

580.6 
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TABLE  XII— Continued 

Inferior  Conjunctions  of  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 


B.C. 

B.C. 

A.D. 

A.D. 

A.D. 

Greg. 

Cal. 

Julian  Day 

A.D. 

A.D. 

A.D. 

A.D. 

420 

169 

82 

333 

584 

Oct. 

6 

1,934,641.0 
585.4 

835 

1086 

1337 

1588 

418 

167 

84 

335 

586 

May 

14 

1,935,226.4 
585.0 

837 

1088 

1339 

1590 

417 

166 

85 

336 

587 

Dec. 

20 

1,935,811.4 
580.8 

838 

1089 

1340 

1591 

415 

164 

87 

338 

589 

Jul. 

23 

1,936,392.2 

588.0 

840 

1091 

1342 

1593 

413 

162 

89 

340 

591 

Mar. 

3 

1,936,980.2 
580.4 

842 

1093 

1344 

1595 

412 

161 

90 

341 

592 

Oct. 

3 

1,937,560.6 
585.5 

843 

1094 

1345 

1596 

410 

159 

92 

343 

594 

May 

12 

1,938,156.1 

584.8 

845 

1096 

1347 

1598 

409 

158 

93 

344 

595 

Dec. 

17 

1,938,730.9 
580.9 

846 

1097 

1348 

1599 

407 

156 

95 

346 

597 

Jul. 

20 

1,939,311.8 
588.0 

848 

1099 

1350 

1601 

405 

154 

97 

348 

599 

Feb. 

28 

1,939,899.8 
580.3 

850 

1101 

1352 

1603 

404 

153 

98 

349 

600 

Oct. 

1 

1,940,480.1 

585.7 

851 

1102 

1353 

1604 

402 

151 

100 

351 

602 

May 

10 

1,941,065.8 

584.7 

853 

1104 

1355 

1606 

401 

150 

101 

352 

603 

Dec. 

16 

1,941,650.5 
580.9 

854 

1105 

1356 

1607 

399 

148 

103 

354 

605 

Jul. 

19 

1,942,231.4 

588.0 

856 

1107 

1358 

1609 

397 

146 

105 

356 

607 

Feb. 

27 

1,942,819.4 
580.3 

858 

1109 

1360 

1611 

396 

145 

106 

357 

608 

Sept. 

29 

1,943,399.7 

585.8 

859 

1110 

1361 

1612 

394 

143 

108 

359 

610 

May 

8 

1,943,985.5 

584.5 

861 

1112 

1363 

1614 

393 

142 

109 

360 

611 

Dec. 

14 

1,944,570.0 
581.1 

862 

1113 

1364 

1615 

391 

140 

111 

362 

613 

Jul. 

17 

1,945,151.1 
587.9 

864 

1115 

1366 

1617 

389 

138 

113 

364 

615 

Feb. 

25 

1,945,739.0 
580.2 

866 

1117 

1368 

1619 

388 

137 

114 

365 

616 

Sept. 

,27 

1,946,319.2 
596.0 

867 

1118 

1369 

1620 

386 

135 

116 

367 

618 

May 

6 

1,946,905.2 
584.3 

869 

1120 

1371 

1622 

385 

134 

117 

368 

619 

Dec. 

11 

1,947,489.5 
581.2 

870 

1121 

1372 

1623 

383 

132 

119 

370 

621 

Jul. 

14 

1,948,070.7 
587.9 

872 

1123 

1374 

1625 

381 

130 

121 

372 

623 

Feb. 

22 

1,948,658.6 
580.2 

874 

1125 

1376 

1627 

380 

129 

122 

373 

624 

Sept. 

,23 

1,949,238.8 
586.1 

875 

1126 

1377 

1628 

378 

127 

124 

375 

626 

May 

4 

1,949,824.9 

584.2 

877 

1128 

1379 

1630 

377 

126 

125 

376 

627 

Dec. 

9 

1,950,409.1 

581.2 

878 

1129 

1380 

1631 

375 

124 

127 

378 

629 

Jul. 

12 

1,950,990.3 
587.9 

880 

1131 

1382 

1633 

373 

122 

129 

380 

631 

Feb. 

20 

1,951,578.2 
580.1 

882 

1133 

1384 

1635 
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TABLE  XII— Continued 
Inferior  Conjunctions  op  Venus  in  the  251  Year  Cycle 
(Add  or  substract  91675.44  days  for  each  lateral  column  for  Julian  days) 


B.C. 

B.C. 

A.D. 

A.D. 

A.D. 

Greg.  Cal. 

Julian  Day 

A.D. 

A.D. 

A.D. 

A.D. 

372 

121 

130 

381 

632 

Sept.  22 

1,952,158.3 
586.4 

883 

1134 

1385 

1636 

370 

119 

132 

383 

634 

May  1 

1,952,744.7 
583.9 

885 

1136 

1387 

1638 

369 

118 

133 

384 

635 

Dec.  6 

1,953,328.6 

581.4 

886 

1137 

1388 

1639 

367 

116 

135 

386 

637 

Jul.  10 

1,953,910.0 
587.9 

888 

1139 

1390 

1641 

365 

114 

137 

388 

639 

Feb.  17 

1,954,497.9 
579.9 

890 

1141 

1392 

1643 

364 

113 

138 

389 

640 

Sept.  19 

1,955,077.8 
586.5 

891 

1142 

1393 

1644 

362 

111 

140 

391 

642 

Apr.  29 

1,955,664.3 

583.8 

893 

1144 

1395 

1646 

361 

110 

141 

392 

643 

Dec.  4 

1,956,248.1 

894 

1145 

1396 

1647 

The  Venus  Table  of  the  Dresden  Codex.  It  is  generally  admitted 
that  the  Venus  Table  of  the  Dresden  Codex  is  formed  on  mean  synodical 
revolutions  of  the  planet  fixed  at  584  days  aUhough  single  revolutions  as 
observed  in  the  heavens  may  be  as  much  as  588  days  or  as  little  as  579.9 
days  w^ith  a  true  mean  at  583.92  days.  The  Venus  Calendar  of  the  Mayas 
rests  on  an  early  discovery  that  five  Venus  years  at  584  days  are  equal 
to  eight  vague  solar  years  at  365  days.  When  these  numerical  elements 
are  counted  in  a  permutation  with  the  tzolkin  the  least  common  multiple 
is  found  at  37960,  exactly  two  ordinary  calendar  rounds. 

The  Venus  Table  dilTers  from  the  lunar  one  in  providing  month 
places  for  tzolkin  days  of  the  various  phenomena  of  the  planet.  The 
four  recorded  phases  or  stations  of  Venus  are  separated  by  236  days 
(duration  as  morning  star)  ;  90  days  (obscuration  at  superior  conjunc- 
tion) ;  250  days  (duration  as  evening  star)  ;  and  8  days  (obscuration  at 
inferior  conjunction).  The  Venus  Table  is  displayed  on  five  pages  of  the 
ancient  manuscript,  each  page  being  divided  vertically,  with  the  calendarial 
matter  written  on  the  left  and  with  ruling  deities,  warring  deities  and 
victims  pictured  on  the  right. 

First,  in  the  upper  left  hand  part  of  each  page  are  four  columns  of 
day  signs,  each  column  having  the  same  sign,  but  the  numerical  elements 
of  these  signs  change  schematically.  The  intervals  between  the  columns 
are  90,  236,  250  and  8  days  as  explained  above.  For  each  column  a 
single  month  position  suffices,  making  twenty  in  all  for  the  five  pages 
in  a  complete  pattern.  But  the  mechanism  emphasizes  the  month  position 
under  the  last  column  on  each  page  which  gives  the  heliacal  rising  of  the 
planet  in  the  phase  of  morning  star.  Any  row  of  day  signs  when  counted 
across  the  five  pages  covers  5  X  584  =  2920  days.  Thirteen  rows, 
across  all  five  pages,  recover  the  same  day  with  the  same  month  position. 
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Plate  II.     Page  24  of  the  Dresden  Codex. 
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151,840 
1  Ahau 

113,880 
1  Ahau 

75,920 
1  Ahau 

37,960 
1  Ahau 

185,120 
1  Ahau 

68,900 
1  Ahau 

33,280 
1  Ahau 

9,100 
1  Ahau 

35,040 
6  Ahau 

32,120 
11  Ahau 

29,200 
3  Ahau 

26,280 
8  Ahau 

1,366,560 

1  Ahau 
18  Kayab 
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18  Uo 

23,360 
13  Ahau 

20,440 
5  Ahau 

17,520 
10  Ahau 

14,600 
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8  Cumhu 

11,680 
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8,760 
12  Ahau 

5,840 
4  Ahau 

2,920 
9  Ahau 

Plate    III.      Diagram    showing   reciuction    in    two   stages    of    date^-    and    numbers    on 
Page  24  of  the  Dresden  Codex. 
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As  a  matter  of  fact  the  Venus  Table  gives  three  independent  sets  of 
month  positions  for  three  complete  calendarial  set-ups,  the  beginnings 
being  disclosed  at  the  bottom  of  the  last  column  of  days  where  1  Ahau 
is  declared  and  at  the  end  of  the  three  rows  of  month  signs  where  we 
find  13  Mac,  18  Kayab  and  3  Xul.  These  are  convertible  into  1  Ahau 
13  Mac,  1  Ahau  18  Kayab  and  1  Ahau  3  Xul,  these  l)eing  dates  of  arrival 
and  departure  for  the  entire  table  of  days. 

Page  24  of  the  Dresden  Codex  is  the  preamble  or  introduction  to  this 
table  and  in  the  manuscript  immediately  precedes  the  extended  permuta- 
tion. I  reproduce  the  page  herewith  in  two  j)lates  taken  from  my  Aiiciciif 
Civilizations  of  Mexico  and  Central  America — the  first  being  photo- 
graphic and  the  second  analytic,  transcribing  and  reducing  the  numbers. 
The  block  of  forty  hieroglyphs  in  the  upper  left  hand  part  of  the  page 
displays  the  single  or  double  form  of  the  Venus  hieroglyph  no  less  than 
eight  times,  generally  in  combination  with  symbols  which  are  believed 
to  mean  the  colors  of  the  four  world  quarters. 

Below  this  section  of  the  hieroglyphs  are  three  numbers  and  three 
calendar  round  dates.  The  first  number  on  the  right  is  actually  the 
difiference  between  the  other  two.  The  first  date  applies  to  the  second 
number  which  is  exactly  equal  to  72  calendar  rounds  so  that  4  Ahau 
8  Cumhu  of  the  Mundane  Era  is  reached  Ijy  it.  The  second  date,  1  Ahau 
18  Kayab,  is  reached  by  the  third  number  ( or  by  the  second  number  less 
the  first)  and  the  third  date,  1  Ahau  18  Uo,  has  no  number  of  its  own 
but  places  in  the  Long  Count  can  be  found  for  it  by  using  some  of  the 
intervals  recorded  in  the  four  columns  of  numbers  on  the  right  side  of 
this  page.  Here  nearly  all  the  numbers  are  parts  of  a  multiplication 
table,  but  a  few  have  special  properties. 

The  first  number  in  the  lower  right  hand  corner  is  2920  (5  x  584 
and  8  x  365),  the  short  Venus  period.  It  is  counted  from  a  suppressed 
1  Ahau  and  reaches  a  recorded  9  Ahau.  All  the  multiples  of  2920  up 
to  the  twelfth  are  given  in  the  lower  three  rows,  the  count  increasing  in 
each  row  toward  the  left,  and  in  Gl  is  written  the  thirteenth  multiple 
which  completes  the  permutation  and  recovers  1  Ahau :  this  is  37960 
which,  as  we  have  seen,  equals  65  Venus  revolutions  formalized  at  584 
days  each  or  104  !Maya  years.  Next  in  the  remaining  spaces  of  the  top 
row  we  find  37960  taken  two,  three  and  four  times,  the  last  multiple 
equalling  260  Venus  revolutions  of  the  formal  kind,  or  416  ]\Iaya  years 
Although  partly  erased  these  numbers  have  been  restored  with  assurance. 

In  row  two  are  four  other  numbers  which  are  not  intervals  of  the 
formal  Venus  pattern.  These  are  9100,  33280,  68900  and  185120.  First 
we  must  note  that  all  of  them  contain  260  without  a  remainder  and 
therefore  recover  any  tzolkin  designation,  for  instance.  1  Ahau,  from 
which  thev  are  counted.     Indeed  all  of  them  are   written  with   1   Ahau 
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as  much  as  to  imply  that  they  should  he  used  with  patterns  of  the  Venus 
Calendar  which  also  depa'rt  from  and  arrive  at  1  Ahau.  It  seems  proper 
to  use  these  numhers,  in  our  search  for  a  solution,  else  why  were  they 
placed  here  invitingly  hy  the  Maya  scrihe? 

Now  two  of  the  four  numhers  in  the  series  are  close  proximations  to 
57  and  118  revolutions  of  Venus  at  mean  values  for  the  revolution.  The 
second  and  third  numhers  (  F2  and  E2)  reduce  to  the  following  com- 
parisons : 

57  X  583.92  =  33283.44  days  or  3.44  more  than  33280  days 
118  X  583.92  =  68902.56  days  or  2.56  more  than  68900  days 

Since  65  mean  revolutions  of  V^enus  are  5.2  days  less  than  the  formal 
calendar  round  while  these  numhers  have  an  error  of  an  opposite  nature 
it  follows  that  they  can  he  added  to  calendar  rounds  in  such  a  fashion 
as  to  give  rather  accurate  totals  for  large  groups  of  Venus  years.  That 
the  !Mayas  themselves  combined  the  numbers  is  shown  by  the  fact  that 
185120,  the  largest  of  the  four  under  discussion,  is  precisely  4  X  27960 
—  151840  (Dl)  plus  33280  (Fl).  Also  the  dates  1  Ahau  13  Mac, 
1  Ahau  18  Kayab  and  1  Ahau  3  Xul,  already  defined  as  points  of  de- 
parture and  arrival  for  Venus  calendarial  patterns,  can  be  connected 
with  each  other  by  these  numbers  in  a  scale  of  true  Venus  intervals,  as 
can  1  Ahau  18  Uo.     For  instance : 

1  Ahau  18  Kayab     +  68900    =  1  Ahau  13  Mac 
1  Ahau  18  Kayab     +  33280    =  1  Ahau  18  Uo 
1  Ahau  18  Uo  +  33280    =  1  Ahau    3  Xul 

Before  we  attempt  to  place  these  calendar  round  statements  where 
they  will  correspond  to  the  true  places  of  Venus  let  us  look  a  bit  deeper 
into  the  properties  of  33280  and  68900.  It  appears  that  they  owe  their 
efficiency  as  balancing  agents  in  Venus  calculations  to  a  smaller  number, 
namely  2340  which  is  concealed,  as  it  were,  in  their  construction.  This 
number  is  4.32  days  in  excess  of  four  mean  revolutions  of  Venus  and 
when  subtracted  from  the  round  of  the  Venus  calendar,  which  is  5.20 
days  in  excess  of  65  mean  revolutions,  produces  a  rather  close  balance : 

65  mean  revolutions  +  5.20  days    =  37960  days 
4      "  "  +4.32    "        =     2340    " 

61      "  "  +    .88    "        =  35620    " 

F2  and  E2  are  derived  in  the  same  way  by  the  sul:)traction  of  a  multiple 
of  2340  from  one  or  more  rounds  of  the  Venus  calendar. 

F2  E2 

37960  5.20  days  75920(2x37960)  10.40  days 

4680(2x2340)  8.64  "  6920  (3  x    2340)  12.96    " 

33280             —  3.44  "  68900               —  2.56    " 

The   reader   will   recognize   4680,   reached   by   doubling   2340,   as   an 
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important  eclipse  interval.  With  it  the  Mayas  could  also  effect  certain 
coordinations  between  eclipses  and  phenomena  of  Venus.  They  were 
not  restricted  to  this  interval  in  their  interplanetary  adjustments.  The 
short  period  of  \'enus  (8  X  365  =  2920  days)  is  3.53  days  less  than  99 
lunations  and  therefore  could  have  been  employed  during  the  First 
Empire  to  connect  the  true  and  the  cyclic  phases  of  the  moon  when  the 
recession  of  the  former  ranged  from  3  to  4  days.  Also  the  formal  Lunar 
Calendar  of  11960  days  has  the  property  of  connecting  significant  posi- 
tions in  the  \^enus  Calendar,  as  appears  from  the  fact  that  1  Ahau 
18  Kayab  plus  11960  days  =  1  Ahau  13  Mac.  Moreover,  11960  days 
plus  three  ordinary  calendar  rounds  ^  68900,  our  number  in  E2.  The 
number  9100  in  G2  may  also  have  something  to  do  with  the  interrelation 
of  Venus  and  the  moon.  When  this  number  is  added  to  the  basic  date 
recorded  on  page  24  of  the  codex  we  obtain : 

9-  9-  9-16-  0,  1  Ahau  18  Kayab.  Apr.    12,  363  A.D. 

1-  5-  5-  0 
9-10-15-  3-  0,  1  Ahau  13  Pax,  Mar.    14.  388  A.D. 

This  second  date  is  a  full  moon  and  perhaps  the  ]\Iayas  thought  it  was 
a  lunar  eclipse  syzygy,  a  condition  which  it  just  misses  according  to 
Oppolzer's  Canon.  The  explanation  is  attractive  on  several  scores.  The 
date  is  60  days  after  9-10-15-  0-  0.  6  Ahau  13  Muan.  Jan.  11,  388,  which 
is  itself  prominent  in  lunar  calculations  at  Copan.  It  falls  between  1  Ahau 
18  Kayab  and  1  Ahau  13  Mac,  both  cyclic  full  moons  separated  by 
11960,  as  follows: 

9-  9-  9-16-  0,  1  Ahau  18  Kayab,  Apr.  12,  363  A.D. 

1-13-  4-  0      One  lunar  eclipse  cycle 
9-11-  3-  2-  0,  1  Ahau  13  Mac,       Jan.  9,  396 

We  have  seen  that  the  Initial  Series  of  the  Temple  of  the  Foliated  Cross 
at  Palenque  locates  1  Ahau  13  A  lac  just  two  Grand  Cycles  earlier  where 
it  occupies  the  same  place  in  the  tropical  year ;  that  is  : 

1-18-  5-  4-  0,  1  Ahau  13  Mac,  Jan.  8,  2618  B.C. 

7-12-17-16-  0 

9-11-  3-  2-  0,  1  Ahau  13  Mac,  Jan.  9,    396  A.D. 

But  neither  1  Ahau  18  Kayab  in  363  A.D.  nor  1  Ahau  13  IMac  in 
396  A.D.  coincide  with  heliacal  risings  of  A'^enus  according  to  either 
Correlation  A  or  B.  Fortunately  the  Dresden  Codex  itself  furnishes  us 
with  a  place  where  the  1  Ahau  18  Kayab  layout  functions  in  conformity 
with  current  phenomena  of  Venus  under  the  terms  of  Correlation  A. 
This  is  the  date  10-19-  6-  1-  0,  4  Ahau  18  Kayab,  Nov.  20,  950  A.D., 
which  strikes  as  it  should  exactly  four  days  after  inferior  conjunction  ot 
the  planet.  W'e  have  already  discussed  this  date  in  relation  to  the  moon 
for  it  occurs  in  the  preamble  to  the  Lunar  Tal)le  and  is  reached  by  suli- 
Iracting  a  declared  8  davs  from  12  Lamat  6  Cumhu.     This   12  Lamat 
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6  Cumhii  fell  four  days  before  a  lunar  eclipse  and  a  double  tzolkin  before 
the  first  member  of  the  solar  eclipse  series  on  12  Lamat. 

As  for  1  Ahau  13  ]\lac.  it  can  be  carried  forward  by  \'enus  calendar 
rounds  from  cyclic  positions  to  coinciding  positions : 

1-18-  5-  4-  0,  1  Ahau  13  Mac,  Jan.  8,  2618  B.C.   Cyclic  position,  Palenque 
7-12-17-16-  0  29  rounds  of  the  Venus  calendar 

9-11-  3-  2-  0,  1  Ahau  13  Mac,  Jan.  9,  396  A.D.   Cyclic  position,  Dresden  Code.x 
1-  1-  1-14-  0  4  rounds  of  the  Venus  Calendar  (Dl) 

10-12-  4-16-  0,  1  Ahau  13  Mac,  Oct.  2,  811  A.D. 

15-16-  6-0  3  rounds  of  Venus  calendar  (El) 

11-  8-  1-  4-  0,  1  Ahau  13  Mac,  July  17,  1123  A.D.  Inferior  conjunction  +  2  days 

5-  5-8-0  1  round  of  the  Venus  calendar  (Gl) 

11-13-  6-12-  0,  1  Ahau  13  Mac,  June  21,  1227  A.  D.   Inferior  conjunction  +  7  days 

I  have  already  shown^  that  Quetzalcoatl  calculated  an  heliacal  rising 
of  Venus  on  the  Mexican  day  1  Acatl  in  1208.  This  date  fits  exactly 
into  the  1  xA.hau  13  ^lac  calendar. 

The  Grand  Cycle  and  the  Venus  Calendar.  Five  places  in  the 
Maya  year  and  five  places  in  the  tropical  or  Gregorian  year  are  empha- 
sized as  real  or  cyclic  places  of  Venus.  Those  in  the  Maya  year  are  the 
places  indicated  for  heliacal  risings  in  the  calendarial  pattern  which  de- 
parts from  1  Ahau  18  Kayab.  I  put  19  Xul  in  the  lead  instead  of  18 
Kayab,  so  the  order  becomes :  19  Xul,  18  Kayab,  12  Yax,  6  Zip,  and 
5  Kankin.  Although  really  584  days  apart  these  are  reducil^le  to  the 
compass  of  a  single  year  where  they  seem  to  be  7i  days  apart.  The  real 
sequence  is  reached  by  a  turn  of  one  and  three-fifths  of  the  circle  of  the 
year  from  the  next  place. 

The  five  places  in  the  Gregorian  year  have  a  similar  relationship  to 
each  other  and  depart  from  April  12  which  is  disclosed  by  Correlation  A 
as  the  Gregorian  date  of  9-  9-  9-16-0,  1  Ahau  18  Kayab,  Apr.  12,  363  A.D. 
The  five  Venus  dates  in  the  Gregorian  year  are  April  12,  November  16, 
June  23,  January  28  and  September  3.  Here  the  variability  of  the 
Gregorian  intercalation  allows  a  slight  leeway  and  it  seems  as  if  the  third 
date  were  to  be  identified  with  the  summer  solstice  and  the  first  and 
fourth  dates  with  places  reached  by  sunset  readings  along  lines  of 
observation  at  Copan. 

As  may  be  seen  from  our  Table  XII,  heliacal  risings  of  \^enus  return 
to  the  same  day  of  the  tropical  year  after  251  years. - 

That  is,  the  phenomena  recede  7i  days  or  one-fifth  of  a  year  so  that  a 
series  of  new  coincidences  are  formed  at  the  very  five  points  on  a  circle 
of  the  tropical  year  where  heliacal  risings  had  taken  place  just  251  years 


1  Spinden,   1928  a,  p.  58. 

-  A    slightly   less   accurate    cycle    is   243    years,    which    is    handled   on    Stela    C   at    Copan.      The 
formulae  are: 

243X365.2422  =  88753.85    davs:      152X583.92  =  88755.84    days:      diff.    1.99    days 
251X365.2422  =  91675.79    days:       157X583.92  =  91675.44    days:      diff.      .34    days 
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before.    In  other  words,  the  heHacal  rising  that  was  at  A  will  recede  in  251 
years  to  D  and  the  heliacal  rising  at  C  will  move  to  A,  etc. 

But  the  change  of  placement  in  the  ^laya  vague  year  is  only  about  12 
days,  for  the  vague  year  itself  recedes  61  days,  and  71i  less  61  are  12  days. 
It  is  apparent  that  an  approximate  overcycle  serving  both  the  vague  and 
tropical  years  will  be  formed  on  six  placements  of  the  Venus  pattern  in 
6  X  251  =  1506  years.  This  is  so  near  the  Grand  Cycle  of  1507  years 
that  month  positions  of  heliacal  risings  of  Venus  in  both  the  Alaya  and 
Gregorian  years  return  to  practical  conformity  while  the  tzolkin  designa- 
tions are  one  year  in  arrears.  To  be  sure  there  is  an  error  on  \'enus  of 
2.04  days  which  must  either  be  neglected  or  wiped  out  by  counting  back- 
ward one  eight-year  period  and  upsetting  the  general  conformity.  The 
six  calendarial  patterns  which  result  from  these  considerations  are  shown 
in  Table  XIII,  arranged  under  the  five  places  in  the  tropical  year  men- 
tioned above. 

TABLE  XIII 
Six  Vemus  Calendars  Coordinated  With  True  Years 


Apr.  12 

Nov.  16 

June  23 

Jan. 28 

Sept.  3 

A 

19Xul 

18  Kayab* 

12  Yax 

6  Zip 

5  Kankin 

B 

0  Yax 

14  Uo 

13  Mac* 

7Xul 

6  Kayab 

C 

1  Mac 

15  Tzec 

14  Pax 

8  Chen* 

2Uo 

D 

2  Pax 

I6M0I 

10  Pop 

9Ceh 

3  Tzec* 

E 

3  Uayeb* 

17Zac 

11  Zotz 

10  Muan 

4  Mol 

F 

19  Zip 

18  Kankin* 

12  Yaxkin 

11  Cumhu 

5  Zac 

We  have  already  seen  that  Calendar  A  is  placed  for  us  on  page  52a  of 
the  Dresden  Codex  at  10-19-6-1-0,  4  Ahau  18  Kayab,  Nov.  20,  950  A.D. 
This  engagement  is  two  short  periods  of  Venus  before  a  7  Ahau  18  Kayab 
which  coincides  precisely  with  November  16.  From  this  last  position  we 
may  subtract  29  calendar  rounds  less  one  year,  that  is  3-16-7-16-15  or 
550055  days,  as  follows,  and  find  another  coincidence  with  phenomena  of 
Venus : 

11-  0-  2-  5-  0,    7  Ahau  18  Kayab',  Nov.  16,  966  A.D.  Heliacal  Rising  of  Venus 

3-16-  7-16-15. 
7-  3-14-  7,    5    8  Chicchan     18  Kayab,  Nov.  16,  540  B.C.  Heliacal  Rising  of  Venus 

This  gives  what  I  term  an  inaugural  setting  of  the  Venus  calendar  on 
the  theory  that  the  ceremonial  count  took  definite  form  in  the  sixth  cen- 
tury before  Christ.  The  tzolkin  had  already  been  evolved  out  of  the 
analysis  of  eclipse  intervals  and  was  then  applied  by  Maya  astronomers  to 
the  appearances  of.  Venus.  According  to  my  calculation  the  heliacal  rising 
four  days  after  inferior  conjunction  fell  on  9  Cimi  19  Kayab,  November 
17,  540  B.C.  or  about  one  day  out  of  the  formal  pattern  of  the  Venus  cal- 
endar. I  summarize  a  typical  set  of  five  heliacal  risings  in  adjustment 
with  formal  places  of  Calendar  A  at  the  supposed  time  of  inauguration. 


*  On   Table    XIII,   regent   dates  following   1    Ahau    18   Kayal)  are   emphasized.       These  are    onI> 
the  ones  that  also  fit  into  the  251  year  scheme. 
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TABLE  XIV 
Reconstructed  Inaugural  Conditions  of  the  Venus  Calendar 

Heliacal  Risings  of  Venus  Formal  Calendar 

7-  3-12-13-  4,  12  Kan        2  Yaxkin,       Apr.  15,  541  B.C.  19  Xul       Apr.  12 

1-11-2         (582.4  days) 
7-  3-14-  6-  6,    9  Cimi      19  Kayab,       Nov.  17,  540  18  Kayab  Nov.  16 

1-11-3        (583.1  days) 
7-  3-15-17-  9,    7  Muluc   12  Yax  June  23,  538  12  Yax      June  23 

1-11-7  (586.6  days) 

7-  3-17-10-16,    9  Cib  9  Zip,  Jan.  30, 536  6  Zip        Jan.  28 

1-11-0         (581.1  days) 
7-  3-19-  5-16,    4  Cib  4  Kankin,       Sept.   2,  535  5  Kankin  Sept.  3 

Calendar  B  represents  the  conditions  of  recession  in  terms  of  Maya 
months  when  there  is  re-coincidence  of  hehacal  risings  251  years  after 
the  above  original  organization  of  Calendar  A.  But  the  identical  pattern 
of  the  Dresden  Codex,  characterized  by  1  Ahau  13  Mac  as  regent  date, 
functioned  after  another  1506  year  cycle.  Between  a  station  of  Calendar 
B  on  June  23,  1219  A.  D.  and  a  corresponding  station  of  Calendar  A  on 
November  16,  966  A.  D.,  the  interval  is  92260  whole  days  while  158  mean 
synodic  revolutions  of  Venus  are  92262.36  days.  Calendars  C  to  F  of 
Table  XIII  are  necessary  to  complete  the  cycle  of  1506  years.  Whether 
or  not  they  were  ever  formally  used  is  another  question. 

It  is  obvious  that  a  smoothing  out  process  is  required  to  set  a  uniform 
interval  of  584  days  against  a  variety  of  astronomical  intervals  which  may 
vary  four  days  on  either  side  of  this  and  only  strike  with  fair  uniformity 
on  the  sixth  beat.  April  12  is  three  days  out  on  Venus  when  19  Xul  and 
April  12  coincide  in  541  B.C.  yet  we  find  cyclic  reference  to  the  date  in 
the  Dresden  Codex,  on  Stela  C  at  Copan  and  by  reasonable  inference  on 
Stela  A,  while  the  last  setting  of  the  astronomical  base  line  at  Copan  reaches 
this  date,  as  does  also  the  so-called  Apotheosis  of  Quelzalcoatl  in  1208. 
Stela  11  at  Yaxchilan  has  a  large  Venus  sign  below  the  celestial  canopy 
and  one  of  the  dates  is  9-15-19-1-1,  1  Imix  19  Xul,  Aug.  4,  490  A.  D. 
Subtracting  10  rounds  of  the  Venus  calendar  gives  us  19  Xul  on  April  14 
at  a  Venus  coincidence  eight  years  before  the  one  chosen  above.  The 
real  heliacal  rising  of  Venus  in  490  A.  D.  was  52  days  in  advance  of  the 
cyclic  position.     That  is  : 

7-  3-  4-11-  1,  1  Imix  19  Xul,  Apr.  14,  549  B.C.        Hel.  Rising  of  Venus 

2-12-14-  8-  0  (10  rounds  of  Venus  Calendar) 

9-15-19-  1-  1  1  Imix  19  Xul,  Aug.  4,  490  A.D.        Cyclic  Date 

2-12  (52  days  recession  in  10  rounds) 

9-15-18-16-  9,  1  Muluc  7  Zotz,  June  13,  490  A.D.    Hel.  Rising  of  Venus 

The  actual  heliacal  risings  for  the  first  and  last  dates  are  -f-  3  and  —  1 
days  over  the  smoothed  out  calendar,  and  the  mean  rate  of  recession,  but 
1  Imix,  the  first  day  of  the  tzolkin,  is  achieved  as  a  point  of  departure  for 
a  Venus  count.  Before  going  farther  into  the  matter  of  cyclic  dates  of 
Venus,  I  wish  to  take  up  the  1  Ahau  regent  system  which  is  pretty  strongly 
implied  in  constructions  of  the  Dresden  Codex. 
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Regents  of  the  Venus  Calendar.  Theoretically  and  over  a  long 
range  of  time  all  73  varieties  of  1  Ahau  dates  can  be  put  in  contact  with 
true  places  of  Venus  as  the  bases  of  temporary  calendars.  Practically 
only  28  of  these  possibilities  come  into  play  during  the  2,150  years  of 
I\laya  history  after  G\S  B.C.  The  order  of  these  dates  is  found  schemati- 
cally by  counting  backward  through  the  calendar  round  at  the  uniform 
rate  of  2340  days,  or  the  dates  can  be  put  in  two  series  A  and  B.  each 
with  a  recessional  difference  of  4680  days  or  13  tuns.  Real  historical 
placement  calls,  of  course,  for  forward  counting,  generally  using  the  in- 
tervals recorded  in  E2  and  F2  on  page  24  of  the  Dresden  Codex.  Taking 
the  1  Ahau  18  Kayab  and  1  Ahau  13  IMac  calendarial  patterns  as  points  of 
departure  the  full  set  of  regents  is  as  follows  : 


Series  A 

(1) 


TABLE  XV 
1  Ahau  Regents  of  the  Venus  Calendar 


7-  0-  6-  4-  0,    1  Ahau    8  Kankin,  Sept.  23,  607  B.C.  7  days  after  Conj. 
4-12-  8-  0 


Inf. 


(3) 

7-  4-18-12-  0, 
9-17-16-  0 

1  Ahau  13  Kayab, 

Nov.    4,  516 

3    ,. 

(5) 

7-14-16-10-  0, 
9-17-16-  0 

1  Ahau  13  Uo, 

Nov.  22,  321 

3    « 

(7) 

8-  4-14-  8-  0, 
9-17-16-  0 

1  Ahau  18  Tzec, 

Dec.  10,  126 

3    ,< 

(9) 

8-14-12-  6-  9, 
9-17-16-  0 

1  Ahau    3  Chen, 

Dec.  29,    69  A.D. 

5    " 

(11) 

9-  4-10-  4-  0, 
9-17-16-  0 

lAhau    8Ceh 

Jan.   15,265 

4     '• 

(13) 

9-14-  8-  2-  0, 
4-12-  8-  0 

1  Ahau  13  Muan, 

Feb.     2,  460 

6     " 

(15) 

9-19-  0-10-  0, 
4-12-  8-  0 

1  Ahau  13  Cumhu 

Mar.  17,  551 

3     " 

(17) 

10-  3-13-  0-  0, 
4-12-  8-  0 

1  Ahau  18  Zip, 

Apr.  29,  642 

0    " 

(19) 

10-13-10-16-  0, 
9-17-16-  0 

1  Ahau    3  Yaxkin, 

May  16,  837 

2    " 

(21) 

11-  3-  8-14-  0, 
9-17-16-  0 

lAhau    8Yax, 

June    3, 1032 

4     " 

(23) 

11-13-  6-12-  0, 
9-17-16-  0 

1  Ahau  13  Mac 

June  21,  1227 

7     " 

(25) 

12-  3-  4-10-  0, 
4-12-  8-  0 

1  Ahau  18  Pax, 

July     9,  1422 

7     " 

(27) 

12-  7-17-  0-  0, 

1  Ahau  18  Pop, 

Aug.  21,  1513 

3    ., 

4 

This  date  may  be  moved  forward  one 

Venus  calendar  round 

Series  B 

(2) 

7-  0-12-13-  0, 
4-12-  8-  0 

1  Ahau  13  Zip, 

Feb.  18,  600  B.C 

7  days  after  Inf 

(4) 

7-  5-  5-  3-  0, 
4-12-  8-  0 

1  Ahau  18  Xul, 

Apr.    4,509 

5    "        "      " 

(6) 

7-  9-17-11-  0, 
9-17-16-  0 

1  Ahau    3  Yax, 

May  15,418 

3    «        .<      .. 

(8) 

7-19-15-  9-  0, 
4-12-  8-  0 

1  Ahau    8  Mac, 

June    2,223 

4    "        "      '• 

(10) 

8-  4-  7-17-  0 
9-17-16-  0 

1  Ahau  13  Pax, 

July  13,  132 

2    "        "      " 

(12) 

8-14-  5-15-  0, 
9-17-16-  0 

1  Ahau  13  Pop, 

Aug.    2,    63  A.D 

.  4    "        "      " 

Conj . 


MAYA  DATES  AND  WHAT  THF.Y  RFA'EAL  97 

(14)     9-  4-  3-13-  0,    1  Ahau  18  Zotz,        Aug.  20,  238  A.D.  4  Days  after  Inf.  Conj. 

9-17-16-  0 
(16)      9-14-  1-11-  0,    1  Ahau    3  Mol,         Sept.    6,  453  5    "        

9-17-16-  0 
(18)    10-  3-19-  9-  0,    1  Ahau    8  Zac,  Sept.  24,  648  6    "        "      " 

4-12-  8-  0 
(20)    10-  8-11-17-  0,    1  Ahau  13  Kankin,  Nov.    7,  739  4    "        "      " 

9-17-16-  0 
(22)    10-18-  9-15-  0,    1  Ahau  18  Kayab,    Nov.  24,  934  3    "        "      " 

9-17-16-  0 
(24)    11-8-7-13-0,    lAhaul8Uo,t         Dec.  12,  1129  4    "        "      " 

9-17-16-  0 
(26)    11-18-  5-11-  0,    1  Ahau    3  Xul.t        Dec.  29,  1324  5    "        "      " 

9-17-16-  0 
(28)    12-  8-  3-  9-  0,    1  Ahau    8  Chen,       Jan.   17,  1520  4    "        "      " 


fThis  regent  is  recorcied  on  page  24  of  the  Dresden  Codex. 

JThis  regent  is  the  point  of  departure  for  the  third  row  of  month-positions  in  the 
Venus  Calendar  of  the  Dresden  Codex. 

Cyclic  Dates  in  the  Venus  Calendar.  The  formal  intervals  of  the 
Venus  Calendar  were  applied  cyclicly  but  whether  according  to  one  or  sev- 
eral manners  the  evidence  leaves  room  for  doubt.  We  have  seen  that  on 
Stela  11  at  Yaxchilan  a  cyclic  restatement  from  an  heliacal  rising  on  1 
Imix  is  carried  forward  ten  rounds  of  the  Venus  calendar  although  in 
that  time  the  recession  of  the  phenomenon  in  the  ]\Iaya  year  amoimts  to 
52  days.  But  in  other  cases  the  cyclic  character  of  \'enus  dates  must  rest 
upon  a  different  concept.  Aly  own  understanding  of  the  evidence  is  that 
the  five  points  of  the  inaugural  setting  both  in  the  ]^Iaya  year  and  the  true 
tropical  year  had  ceremonial  importance  especially  when  they  fell  on  round 
numbers  or  in  some  other  notable  configuration.  By  this  I  mean  that  19 
Xul,  18  Kayab,  12  Yax,  6  Zip  and  5  Kankin  in  any  Maya  year  were  col- 
ored by  associations  with  the  planet  as  were  April  12,  November  16,  June 
23,  January  28  and  September  3.  Of  course  such  fixed  sets  of  sacred  days 
would  have  been  hailed  by  the  priesthood  as  a  working  basis  for  cere- 
monialism, just  as  Easter  and  Christmas,  let  alone  Sunday,  are  involved  in 
the  fabric  of  Christian  ceremonialism. 

The  normal  type  of  Venus  glyph,  i.e.,  the  common  "spectacled  type," 
is  seen  as  the  title  in  six  introducing  glyphs  to  inscriptions  of  the  First 
Empire.  Also  there  are  many  other  cases  where  the  head  of  the  Venus 
monster  is  used  as  the  title  but  we  will  pay  attention  to  these  six  of  the 
spectacled  type  first.  One  of  them  occurs  on  Altar  K  at  Copan  and  this 
Teeple  said,  "can  likely  mean  only  the  end  of  a  Venus  year."  Of  course 
he  was  thinking  of  observed  rather  than  cyclic  years  of  Venus.  He  then 
proceeded  to  show  that  if  the  regent  1  Ahau  3  Yaxkin,  were  established 
at  9-  9-16-  7-  0,  1  Ahau  3  Yaxkin,  the  date  on  Altar  K  would  be  the  end 
of  the  37th  Venus  revolution.  This  supposition  falls  flat  when  all  the 
dates  similarly  marked  are  compared  with  each  other.  I  do  this  in 
Table  XVI,  first  reducing  the  Maya  numbers  to  Arabic  numbers,  and 
then  obtaining  a  complete  set  of  fifteen  intervals  by  all  possible  subtrac- 
tions. One  of  these  is  579  days  and  the  others  are  distributed  along  the 
line  far  from  any  possible  direct  association  with  \'enus  phenomena. 
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TABLE  XVI 
Initial  Series  With  Normal  Venus  Signs  as  Titles 

A  Stela    24,  Naranjo       9-12-10-  5-12,  4  Eb  10  Yax,  Oct.  31,  422  A.D. 

B  Altar  K,     Copan         9-12-16-  7-8  3  Lamat  16  Yax,  Nov.    5,  428 

C  Lintel  29,  Yaxchilan     9-13-17-12-10,  8  Oc  13  Yax,  Oct.  27,  449 

D  Stela    18,  Naranjo       9-14-15-  0-  0,  11  Ahau  18  Zac,  Nov.  17,  466 

E  Stela  K,      Quirigua     9-18-15-0-0,  3  Ahau  3  Yax,  Sept.  24,  545 

F  Stela  1,  Saccana          10-  2-  5-  0-  0,  9  Ahau  18  Yax  Sept.  23,  614 

A  =1386112,  less:  P-iqckiio  looc- 

B=     2196=       3  Venus  Rev.  +  444  days    ^         ^aao        {oW^^f'vt^.r    .     71^0 
C   -     9858  -      16       "         "      -+-  515   '  -     ^     7662  =      13  Venus  Kev.  +    71  days 


D  =  16088  =  27  "  "  +  322 
E  =  44888  =  76  "  "  +  511 
F   =  70088  =   120      "        "      +    18 


D  =  13892  =     23       "         "      +  462 
E   =  42692  =     73       "         "      +    66 
=  67892  =   116      "        "      +  157 


C  =1395970,  less:  D  =1402200,  less: 

D  =  6230    =     10  Venus  Rev.  +391  days  E   =  28800=     49  Venus  Rev.  +188  days 

E   =35030    =     59      "         "      +579"  F   =  54000  =     92      "         "      +279" 
F   =60230    =  103      "        "      +    86  " 

E  =1431000,  less: 
F   =25200    =     43  Venus  Rev.  +    91  days 
F   =  1456200 

Neither  Date  A  nor  Date  B  can  be  connected  by  large  intervals  of  the 
Venus  calendar  with  a  theoretical  inaugural  setting  although  the  month 
positions  10  Yax  and  16  Yax  are  close  enough  to  12  Yax  of  the  formal 
calendar.  Taking  out  all  Venus  calendar  rounds  and  eight-year  periods 
between  these  dates  and  the  inaugural  date  the  remainders  are  one  year 
less  two  days  and  seven  years  plus  two  days,  implying  that  the  places  of 
Venus  were  compressed  into  the  circle  of  the  year.  Date  A  is  recorded 
by  two  other  Initial  Series  at  Naranjo  besides  the  one  on  Stela  24  with 
the  \^enus  title.     It  is  the  day  before  a  solar  eclipse  syzygy. 

Date  C  on  Lintel  29  introduces  a  calculation  which  leads  up  to  a  final 
9-17-  0-  0-  0,  13  Ahau  18  Cumhu,  on  Lintel  31,  this  being  one  of  the  round 
number  coincidences  of  Venus.  It  can  be  carried  back  by  19  ordinary  cal- 
endar rounds  to  7-  3-15-17-  0,  8  Oc  13  Yax,  June  24,  538  B.C.,  this  being 
one  da}  in  advance  of  the  formal  place  on  12  Yax.  This  record  is  more 
striking  than  the  two  just  considered,  especially  when  we  note  that  the 
actual  dates  of  \"entis  conjtmctions  on  either  side  of  the  recorded  date 
fell  on  November  16,  448  and  Jime  21,  450,  with  heliacal  risings  four  days 
later  in  each  case.  Here  we  have  a  recapitulation  of  the  original  calendar 
as  regards  places  in  the  year,  close  to  the  ideal  construction  of  Calendar 
E  of  our  Table  XIII.     The  actual  dates  of  heliacal  risings  are: 

9-13-16-13-  9,     5  Muluc      16  Zac,  Nov.  20,  448  A.D. 

1-11-  2 
9-13-18-  6-11,     2  Chuen        9  Zotz,  June  25,  450 

The  formal  layout  of  Calendar  E  gives:  3  Uayeb,   17  Zac,   11  Zotz,  10 
Muan  and  4  Mol  for  such  phenomena. 

Dates  D,  E  and  E  are  round  numbers.     The  first  has  18  Zac  of  the 
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Historical  Era  (Baktun  7)  on  November  17,  which  is  within  a  day  of  a 
formal  Venus  position.  This  date  should  be  compared,  I  think,  to 
9.18-  5-  0-  0,  4  Ahau  13  Ceh,  Nov.  16,  535,  which  is  found  on  the 
splendid  Venus  Monster  monument  called  the  Great  Turtle  (Altar  P) 
at  Quirigua.  Here  we  have  13  Ceh  of  Baktun  9  combined  with  November 
16,  exactly  on  a  place  of  Venus  in  the  tropical  year.  In  the  year  466  of 
the  first  date  an  heliacal  rising  of  Venus  took  place  on  June  21,  the  summer 
solstice.  Now  it  is  an  interesting  coincidence  that  in  the  year  535  of  the 
second  date  an  heliacal  rising  of  Venus  took  place  practically  on  the 
vernal  equinox.  The  interval  of  each  date  from  the  era  it  commemorates 
can  be  constructed  out  of  terms  of  the  Venus  calendar.     Thus : 

7-  0-  0-  0-  0,    10  Ahau        18  Zac,  Aug.    6,  613  B.C. 

2-12-14-  8-  0,    10  rounds  of  Venus  Calendar 
9-12-14-  8-  0,    10  Ahau        18  Zac,  Nov.  27,  426  A.D. 

2-0-10-0,     5  short  periods  of  Venus 
9-14-15-0-0,    11  Ahau        18  Zac,  Nov.  17,  466 

9-  0-  0-  0-  0,  8  Ahau        13  Ceh,  Feb.  10,  176  A.D. 

15-16-  6-  0,  3  rounds  of  Venus  Calendar 

9-15-16-  6-  0,  8  Ahau        13  Ceh, 

2-  8-12-  0,  6  short  periods  of  Venus 

9-18-  5-  0-  0,  4  Ahau        13  Ceh,  Nov.  16,  535 

Date  E  is  the  day  after  the  autunmal  equinox  and  also  strikes  exactly 
on  a  solar  eclipse  syzygy,  with  the  eclipse  possibly  visible  in  the  northern 
extremity  of  the  Maya  area.  The  title  in  the  Initial  Series  of  Stela  K 
is  the  head  of  the  Venus  Monster  but  with  the  normal  device  for  the 
planet  in  the  eye.  From  the  Initial  Series  date  a  subtraction  of  210  days 
is  made  which  leads  back  to  1  Oc  18  Kayab  on  February  25.  545.  The 
actual  places  of  heliacal  risings  of  Venus  are  October  22,  544  and  May 
29,  546.  341  days  before  and  243  after  the  hotun  or  131  days  before  and 
453  after  the  placement  of  1  Oc  18  Kayab.  I  am  inclined  to  believe  the 
conformity  on  Venus  is  limited  to  the  combination  of  18  Kayab,  a  place 
of  Venus  in  the  Maya  year  and  3  Yax  which  comes  9  days  before  12  Yax 
and  that  the  purpose  may  have  been  to  offset  the  influences  of  the  eclipse 
by  bringing  a  counter  agent. 

Date  F  is  just  three  and  a  half  katuns  in  advance  of  E  and  strikes  the 
autumnal  equinox  exactly.  On  Stela  1  at  Comitan  there  is  a  clear 
equinoctial  glyph,  the  sun  in  a  half-light,  half-dark  frame,  for  the  same 
date.  18  Yax  is,  of  course,  only  6  days  from  12  Yax,  but  this  does  not 
seem  a  powerful  motive.  Perhaps  the  first  historical  1  Ahau  regent  in 
Table  XV  is  being  referred  to :  it  strikes  the  autumnal  equinox. 

This  exhausts  the  list  of  dates  with  the  normal  Venus  signs  in  the 
introducing  glyph  but  there  are  numerous  other  inscriptions  with  the 
Venus  Monster  for  title.  For  instance,  9-15-  0-  0-  0,  4  Ahau  13  Yax, 
Oct.  22,  471   is  nearly  always  combined  with  symbolism  of  the  planet. 
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13  Yax  being  near  12  Yax.  The  Initial  Series  registering  the  round 
number  coincidences,  beginning  with  9-14-  0-  0-  0,  6  Ahau  13  Muan. 
Feb.  4,  452,  always  have  Venus  Monster  titles.  It  seems  that  3  Zip  of 
9-16-10-  0-  0,  1  Ahau  3  Zip,  May  18,  501.  is  near  enough  to  6  Zip  of 
the  Venus  Calendar  to  call  for  the  Venus  Monster  title  in  the  introducing 
glyph.  The  same  condition  obtains  where  the  positions  in  the  tropical 
year  approach  any  one  of  the  original  set  beginning  with  April  12. 

There  are  other  cases  more  interesting  in  general  implications.  Take 
the  case  of  Stela  A  at  Copan.  Here  the  Initial  Series  reads  9-14-19- 
8-  0,  12  Ahau  18  Cumhu,  April  5,  471  which  coincides  exactly  with  an 
inferior  conjunction  of  Venus,  so  that  the  heliacal  rising  comes  on  April  9 
and,  as  it  happens,  0  Pop  the  Maya  New-year  falls  on  April  12  of  the 
Venus  series.  Then  there  is  Stela  C,  already  referred  to,  which  ties  in 
with  Stela  A  by  means  of  the  Metonic  cycle.  It  records  a  date  of  heliacal 
rising  of  Venus  and  another  date  far  in  the  past  which  combines  April  12 
and  18  Kayab.  Here  the  cyclic  interest  is  unmistakable.  Lintel  4  of 
Piedras  Negras  gives  an  heliacal  rising  of  Venus  exactly,  and  moves  on  to 
19  Kayab  on  April  9,  associated  with  a  clear  Venus  glyph,  and  then  ends 
with  a  statement  of  the  Mundane  Era.^  Nearly  always  when  there  is 
obvious  Venus  symbolism,  a  real  or  cyclic  phenomenon  is  at  hand.  Thus 
Stela  M  at  Copan  has  a  Venus  Monster  as  title  and  also  a  line  altar  which 
represents  this  grotesque  figure.  Two  tuns  then  8  days  are  clear  in  the 
text  and  although  the  day  and  month-signs  are  absent  these  numbers 
added  to  the  Initial  Series  reach  exactly  an  heliacal  setting  and  rising  on 

9-16-7-0-0,    13  Ahau        18  Zip,  June    2,498 

8 
9-16-7-0-8,     8Lamat       6  Zotz,  June  10, 498. 

Similarly  on  Stela  5  at  Tikal  a  clear  Venus  sign  is  explained  by  an  eight 
days  and  a  tun  14,  one  year  after  the  tun  13  of  the  Initial  Series,  which 
reaches  heHacal  setting  of  the  planet  on  9-15-14-  0-  8.  8  Lamat  11  Yaxkin, 
Aug.  17.  485  A.D. 

Correlation  A  seems,  then,  to  be  justified  by  the  Venus  evidence,  which 
joins  forces  with  that  on  the  moon.  The  protagonists  of  Correlation  B 
have  attempted  no  structural  handling  of  the  Venus  material.  Teeple  in 
his  recent  paper  frankly  evades  the  issue  of  Venus.  He  adds  a  footnote 
to  his  general  condemnation  of  Correlation  A  for  failure  to  reach  his 
explanation  of  the  Supplementary  Series,  using  these  words  :  "The  same 
remarks  apply  to  Dr.  Spinden's  Maya  Inscriptions  dealing  zvifh  J'enus 
and  the  Moon.  ...  If  this  article  is  meant  to  present  evidence  of  his  cor- 
relation I  am  quite  unable  to  follow  the  argument."  Actually  this  criticism 
reflects  on  the  Mayas  for  using  astronomical  data  in  different  psycho- 
losfical  associations  than  the  ones  to  which  we  ourselves  are  accustomed. 


1  See  Spinden,  1928  a,  p.  23. 
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Solstices,,  Equinoxes  and  the  Farmer's  Year 

The  cryptic  references  in  the  Maya  Chronicles  to  the  "setting  of  Pop 
in  order''  acquired  a  definite  and  romantic  meaning  when  connected  with 
two  0  Pop  dates  on  Altar  U  at  Copan  and  another  date,  namely  6  Caban 
10  Mol,  prominently  displayed  on  the  same  monument :  the  places  reached 
were  April  9  for  the  former  and  September  2  for  the  latter  which  were 
also  found  by  sunset  readings,  according  to  the  reported  angle,  along  a 
line  of  sight  which  passed  across  the  valley  from  Stela  10  to  Stela  12. 
Further  study  disclosed  the  fact  that  the  date  on  one  of  the  monuments 
marking  this  astronomical  base  line  corresponded  to  September  6  and  it 
soon  became  evident  that  another  pair  of  readings  had  been  April  5  and 
September  6,  (implying  that  the  angle  of  the  line  had  been  changed), 
while  there  were  indications  that  a  third  pair  of  dates  was  April  12  and 
August  30.  The  explanation  was  offered  that  these  sets  of  positions,  one 
in  the  spring  and  one  in  the  fall,  were  ceremonial  times  that  opened  the 
clearing  and  planting  seasons  for  two  crops  of  maize.  A  recent  re- 
determination of  the  angle  of  this  astronomical  base-line  proved  un- 
expectedly difficult  owing  to  smoky  atmosphere  but  it  seems  likely  that 
the  sunset  readings  of  the  present  settings  of  Stela  10  and  Stela  12  may 
be  April  12  and  August  30. 

The  Stations  of  the  Farmer's  Year,  There  were  doubtless  con- 
ditions of  an  astrological  nature  to  be  satisfied  as  well  as  those  of  a  purely 
seasonal  nature  in  matters  of  the  farmer's  almanac.  Tzolkin  patterns 
for  planting  and  other  activities  are  seen  in  the  Dresden  and  Tro- 
Cortesianus  codices.  We  have  already  noted  that  April  12  and  September 
3  were  formal  places  of  Venus  in  the  natural  year  at  the  inauguration  of 
the  ceremonial  calendar  of  this  planet  (more  precisely  the  heliacal  risings 
were  on  September  2,  535  B.C.  and  on  April  13,  533  B.C.).  August  30, 
on  the  other  hand  coincided  with  the  closing  of  the  half-katun  9-15-10- 
0-  0,  3  Ahau  3  Mol,  Aug.  30,  481.  There  is  reason  to  believe  that  round 
numbers  at  earlier  times  also  influenced  the  ceremonial  days  of  the 
farmer's  almanac,  for  example  : 

8-  9-  0-  0-  0,  4  Ahau  18  Ceh,  April      9,    41  B.C. 
8-16-  0-  0-  0,  3  Ahau  8  Kankin,  April      5,    97  A.D. 

9-  1-10-  0-  0,  5  Ahau  3  Tzec,  Sept.  7,  205 
9-  5-  0-  0-  0,  11  Ahau  18  Tzec,  Sept.  5,  274 
9-12-  0-  0-  0,  10  Ahau  8  Kankin,  Sept.  1,  412 
9-15-10-  0-  0,  3  Ahau  3  Mol,  Aug.  30,  481 
9-19-  0-  0-  0,  9  Ahau  18  Mol,  Aug.  29,  550 

At  about  the  time  Pop  was  being  "set  in  order"  1  Ahau  3  ]Mol  was 
regent  of  the  Venus  Calendar.  In  477  the  adjustment  between  3  Mol 
and  an  heliacal  rising  of  the  planet  was  close.  Now  on  Stela  A,  which 
has  dates  interlocking  with  those  on  Altar  U,  the  Initial  Series  reaches 
an  inferior  conjunction  of  \'enus  on  18  Cumhu  and  April  5,  so  that  the 
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first  appearance   of   the   planet   as  morning  star  was   on   April   9   while 
0  Pop  fell,  as  it  happened,  on  the  third  date  of  the  series,  namely  April  12. 

To  this  layout  of  astronomical  and  calendarial  facts  a  third  element 
intruded  since  the  moon  called  for  consideration.  On  Altar  U,  in  the 
midst  of  the  very  year  which  intervenes  l)etween  2  Eb  0  Pop  on  April  9. 
480  and  3  Caban  0  Pop  on  April  9.  481,  is  recorded  9  Ik  10  ^lol,  Sep- 
tember 6,  480.  This  is  the  date  pairing-  with  April  5  and  as  placed  here 
it  coincides  with  a  visible  eclipse  of  the  moon. 

The  reaching  of  suitable  places  of  the  planets  was  for  the  astronomical 
priests  of  the  Mayas  a  matter  of  religious  as  well  as  scientific  judgment. 
It  seems  that  they  wielded  a  kind  of  diplomatic  obedience  to  the  heavenly 
signs,  doubtless  playing  one  against  another  in  times  of  supposed  need. 
The  congress  of  astronomers,  who  debated  the  date  6  Caban  10  Mol, 
September  2,  50v?  A.D.,  may  have  decided  on  the  base-line  April  12- 
August  30  instead  of  /\pril  9-September  2  as  the  combination  of  dates 
would  lead  us  to  suppose.  An  eclipse  of  the  sun,  total  at  hi^h  noon  at 
Copan  had  taken  place  on  J.D.  1900273,  which  reduces  to  September  2, 
490.  Perhaps  they  considered  that  this  had  been  too  strong  an  omen 
against  the  April  9-September  2  arrangement,  liy  503  the  place  of 
0  Pop  had  receded  to  April  5  and  the  heliacal  risings  of  Venus  at  eight 
year  intervals  were  taking  place  still  earlier. 

'  The  so-called  observatory  at  Uaxactun,  first  pointed  out  by  Blom  and 
carefully  investigated  by  Ricketson,  yields  the  summer  and  winter  sol- 
stices by  outer  lines  of  sight  and  April  5  and  September  6  by  inner  lines 
of  sight  from  the  same  place  of  observation.  The  fact  that  two  of  the 
stelae  set  up  in  the  court  record  April  5  as  the  round  number  8-16-  0-  0-  0, 
3  Ahau  8  Kankin,  Apr.  5,  97  A.D.,  certainly  adds  to  the  probability  that 
the  structural  group  was  connected  with  sunset  observations.  Another 
monument  at  Uaxactun  reaches  April  12  in  the  year  following  the  two 
round  numbers  on  April  5.  The  Round  Tower  at  Chichen  Itza,  reputed 
to  have  been  built  by  Quetzalcoatl,  also  gives  angles  of  astronomical 
significance,  as  Ricketson  has  shown. 

Displaying  Maya  Dates  Statistically.  Teeple  makes  the  plea  that 
coincidences  of  inscribed  dates  with  solstices,  equinoxes  and  points  of 
the  Farmer's  Year  found  by  me  under  Correlation  A  are  by  pure  chance. 
He  avoids  comment  on  the  part  that  chance  would  play  in  combinations 
of  such  dates  in  single  inscriptions,  on  the  symbolism  of  the  sculptures 
carrving  the  dates  and  on  the  hieroglyphs  which  accompany  them.  I 
propose  therefore  to  test  his  statements  and  suggestions. 

In  his  article  for  the  Carnegie  Institution  he  writes  as  follows : 

"There  are  probably  over  2,000  separate  dates  mentioned  on  ^vlaya 
monuments  which  would  be  an  average  of  5  or  6  or  7  for  each  day  of  the 
year.  So  if  one  starts  with  any  assumed  correlation  it  is  fairly  easy  to 
find  Maya  dates  which  coincide  with  his  ideas  of  solstices  and  equinoxes. 
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It  would  be  just  as  easy,  allowing  a  day  or  two  leeway  to  find  20  or  25 
dates  proving  that  the  Mayas  celebrated  Washington's  Birthday  or  Yom 
Kippur.  That  does  not  look  Hke  a  feasible  method  of  producing  con- 
vincing evidences.  We  have  no  real  knowledge  that  the  Mayas  were 
interested  in  equinoxes  and  solstices  any  more  than  they  were  with  the 
Fourth  of  July." 

The  number  of  legible  dates  in  the  Maya  inscriptions  is  less  than  1,000 
instead  of  Teeple's  presumed  2,000.  Indeed  I  was  able  to  find  only  879 
reasonably  certain  dates,  more  than  half  of  which  fell  on  round  numbers. 
These  dates  I  treated  statistically.  First  I  prepared  a  graph  showing  the 
number  of  times  each  one  of  the  365  positions  of  the  ^laya  year  is 
recorded  under  the  471  round  numbers  and  the  408  non-round  numbers. 
Secondly  I  tabulated  the  positions  in  the  European  year  reached  by  apply- 
ing Correlation  A  and  prepared  another  graph  or  profile  also  subdivided 
into  round  numbers  and  non-round  number  dates.  On  this  graph  the 
incidence  for  Correlation  B'  reads  off  when  a  new  point  of  departure  is 
made  for  January  1  some  63  days  after  the  January  1  of  Correlation  A. 

Let  us  test  Teeple's  suggestion  that  Washington's  Birthday  would  be 
hit  by  20  or  25  dates  on  the  Maya  inscriptions.  Under  Correlation  A 
a  single  Maya  date  falls  in  the  five  day  stretch  from  February  20  to  24, 
inclusive,  and  under  Correlation  B  it  happens  that  four  out  of  the  five 
days  have  one  record  apiece.  Unfortunately  Yom  Kippur  as  a  movable 
fast  cannot  be  tested  on  our  graphic  tables. 

We  now  turn  to  a  more  serious  comparison  lieginning  with  the  in- 
cidence of  dates  of  the  inscriptions  in  the  Maya  year.  The  round  numbers 
are  hotuns  and  above,  the  same  month  place  returning  in  IZ  hotuns 
(18-  5-  0-  0)  :  thus  13  Ceh  of  9-  0-  0-  0-  0  is  found  again  at  9-18-  5-  0-  0. 

TABLE  XVII 
Distribution  of  Dates  of  the  Inscriptions  in  the  Maya  Year 

Round  number  positions  theoretically  possible 73 

Round  number  positions  reached  by  known  dates 65 

Round  number  "peaks"  of  10  or  more 9 

Non  round  number  positions  possible 365 

Non-round  number  "peaks"  of  6  or  more 13 

Non-round  number  positions  reached  but  once 92 

Non-round  number  pcsitions  not  reached 147 

The  heaviest  incidence  on  round  numbers  strikes  the  dates  that  actually 
have  significance  by  reason  of  \'enus  coincidences  or  cycle  references : 
namely  the  heliacal  risings  found  at  9-17-  0-  0-  0,  with  20  cases,  and  at 
9-14-  0-  0-  0-  with  19.  Third  and  fourth  places  are  divided  between  13 
Ceh  which  combines  9-  0-  0-  0-  0  and  9-18-  5-  0-  0  (one  being  the  Era 
of  the  Chronicles  and  the  other  actually  reaching  November  15  which 
has  cyclic  valtie  in  the  Venus  Calendar)  and  13  Yax  foiuid  at  9-15-  0- 
0-  0,  which  is  another  cyclic  position  of  \''envis.     Next  come   16  roimd 
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numbers  on  8  Cunilui  of  the  Mundane  Era  and  15  un  9-11-  0-  0-  0.  which 
is  primarily  a  lunar  round  number. 

Of  places  in  the  Maya  year  reached  by  non-round  nuinl)er  dates  the 
leading  place  (9  cases)  is  held  by  10  Mol,  one  of  the  month  positions  of 
the  Copan  Ijase  line;  18  Kayab  of  the  Venus  series  has  8  cases  as  has 
6  Kayab,  while  12  and  13  Yax  are  together  re])resented  by  10  dates  and 
in  coml)inati()n  with  13  ^'ax  as  a  round  numl)er,  easily  dominate  the  entire 
table. 

We  now  pass  to  ])laces  in  the  European  year  under  Correlation  A. 
This  shows  very  little  in  common  with  the  preceding  table.  The  round 
numbers  fall  in  clusters  since  three  and  a  half  katuns  are  only  1.76  days 
less  than  69  tropical  years. 

TABLE  XVIII 
Distribution  of  Dates  of  the  Inscriptions  in  the  European  Year 

Round  number  positions  theoretically  possible 365 

Round  number  positions  reached  by  known  dates 85 

Round  number  "peaks"  of  ten  or  more 10 

Non-round  number  positions  possible 365 

Non-round  number  "peaks"  of  6  or  more 13 

Non-round  number  positions  reached  but  once 103 

Non-round  number  positions  not  reached 129 

h^or  round  numbers  the  same  dates  lead  as  Ijefore,  namely,  9-17- 
0-  0-  0,  9-14-  0-  0-  0,  9-15-  0-  0-  0,  of  interest  to  Venus  and  9-11-  0-  0-  0 
to  the  Moon.  As  regards  non-round  numbers,  first  place  is  held  by  Sep- 
tember 2  of  the  base  line  with  8  hits,  and  July  3  which  corresponds  to 
two  dates  at  Quirigua  and  Yaxchilan  each  due  to  strike  the  summer  sol- 
stice on  the  next  calendar  round.  Next  place  is  held  by  December  21 
of  the  winter  solstice  while  clear  peaks  are  found  on  the  summer  solstice, 
the  autumnal  equinox,  the  vernal  and  autumnal  stations  of  the  Farmer's 
Year  and  on  a  few  other  places  in  the  tropical  year. 

Equinoxes  and  solstices  under  Correlations  A  and  B,  allowing  one 
day  on  either  side  of  the  mean  day,  find  43  clean  hits  under  Correlation  A, 
usually  in  emphasized  dates,  and  21  under  Correlation  B.  Under  the 
latter  correlation  not  a  single  date  reaches  the  autumnal  equinox  and  only 
one  reaches  the  winter  solstice.  The  only  apparent  superiority  for  Cor- 
relation B  is  in  connection  with  dates  which  strike  the  vernal  equinox 
but  these  same  dates  have  an  adequate  explanation  under  Correlation  A 
in  connection  with  eclipses  and  the  round  number  9-  6-  0-  0-  0.  The 
tabulation  follows.  On  the  other  hand  two  of  the  vernal  equinox  dates 
of  Correlation  A  are  reached  by  Initial  Series  on  Stela  5  at  Copan  and 
Stela  6  at  Xaranjo. 
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T 

ABLE  XIX 

Coincidences  With 

THE  Equinoxes  and 

Solstices 

Correlation  A 

Correlation  B 

Vernal  Equinox 

Equation   489384 

Equation  584284 

March         20 

0] 

5) 

March         21 

3     4 

1^ 

March         22 

1 

Summer  Solstice 

June            21 

01 

11 

June            22 

5  10 

2     6 

June            23 

5, 

3, 

Autumnal  Equinox 

September  22 

01 

01 

September  23 

8  16 

0     0 

September  24 

8. 

oj 

Winter  Solstice 

December  20 

3] 

11 

December  21 

7  13 

0^  1 

December  22 

3j 

OJ 

Anniversaries.  The  establishment  of  the  Historical  Era  at  Baktun 
7  is  part  and  parcel  of  Correlation  A.  The  era  is  referred  to  by  a  special 
glyph  (see  Spinden,  1924,  pp.  163-166)  found  as  follows  and  strongly 
emphasized   by   position :   Aguas   Calientes,    Stela    1 ;    Cancuen,    Stela    1 ; 


a 


Fig.    14.      Glyphs    and    Dates    of    the    Autumnal    Equinox:    a,    half-light,    half-dark 
glyphs;  /'.  Stela  1,  Comitan ;  c  and  d,  Palenque. 
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Copan,  Altar  T ;  and.  in  opposition  to  Raktun  9,  on  Stela  D,  Copan ; 
Stela  2,  Tikal  and  the  Tablet  of  the  Sun,  Palenque.  Anniversaries  of  the 
beginning  day  of  this  Historical  Era  are  commonly  recorded,  both  for 
the  tropical  year  and  the  Maya  year,  and  very  often  in  combination  with 
dates  which  reach  the  solstices  or  have  other  chronological  significance. 
The  associations  make  it  impossible  to  manipulate  these  dates  under  Cor- 
relation B  or  any  other  arrangement  than  Correlation  A  without  sacri- 
ficing the  apparent  significance.  I  list  in  Table  XX  some  thirty  records 
which  deal  with  restatement  of  the  Historical  Era,  and  note  that  in  ad- 
dition the  Toltec  Era  was  established  by  Quetzalcoatl  in  1168  on  an  exact 
anniversary  of  this  chronological  base  of  the  Mayas. 

TABLE  XX 

AnNI\  ERSARIES   OF   THE   HISTORICAL    ERA 

7-  0-  0-  0-  0,  10  Ahau  18  Zac,  Aug.    6,  613  B.C. 
A.  Anniversaries  in  the  Tropical  Year 
Copan,  Stela  N        9-16-13-  4-15,      6  Men       3  Yaxkin,  Aug.  6, 
El  Cayo,  Lintel  1    9-16-12-  4-10,      5  Oc  3  Ya.xkin, 


Copan,  Altar  V 
Yaxchilan,  St.  12 
Palenque,  T.  of  C 
T.  of  S 
Quirigua,  St.  D 


9-18-17-16-  6, 
9-18-  3-12-15, 
9-  3-  6-  7-17, 
9-10-  8-  9-  3, 
9-16-13-  4-17, 


9  Cimi     14  Yaxkin, 
6  Ix  12  Yaxkin, 

5  Caban  0  Zotz, 
9  Akbal  6  Xul, 
8  Caban    5  Yaxkin, 


Naranjo,  St.    8       9-18-  9-14-  3,    11  Akbal  11  Yaxkin, 


St. 
Loltun  Cave 
Tulum  St.  2 


13 


9-17-15-13-10, 
12-  1-  0-  0-  0, 
12-  8-  0-  0-  0, 


2  Oc  8  Yaxkin, 

3  Ahau    18  Kayab, 
2  Ahau      3  Pop, 


6, 

504  With  Dec.  22 

6, 

503  With  June  23, 

Sept.  3 

5, 

548  With  Sept.  2 

7, 

533  With  June  22 

6, 

241 

6, 

433  (?) 

7, 

504 

4, 

540  With  10  Ahau, 

18  Zac. 

5, 

526 

8, 

1378  (?) 

5, 

1516  (?) 

9-  8-15-  0-  0,    10  Ahau      8  Tzec,     Aug.    8,    348 
Copan,  St.  4  (with  18  Zac,  Nov.  17);  Piedras  Negras,  St.  39 

*  *         * 

9-12-  5-  0-  0,      3  Ahau      3  Xul,         "       6,    417 
Copan,  St.  1,  Altar;  Piedras  Negras,  St.  39;  Yaxchilan,  Stela  1,  Altar; 
Quirigua,  Stelae  A  and  C  (5  katuns  subtracted  from  9-17-  5-  0-  0) 

*  *         * 

9-15-15-  0-  0,      9  Ahau     18  Xul,       Aug.    4,    486 
Quirigua,  Stela  S,  L  S.;  Seibal,  Hieroglyphic  Stairway;  Tonina,  Stela  1; 
Yaxchilan,  Stela  11  (with  9-15-19-  1-  1,  1  Imix  19  Xul,  Aug.    4,  490 
a  cyclic  date  of  Venus  Calendar). 

B.  Anniversaries  in  the  Maya  Year 
Quirigua,  Altar  M    9-15-  3-  2-  0,      6  Ahau    18  Zac,      Nov.  15,  474    Venus  date 

9-19-  0-  3-0,  4  Ahau  18  Zac,  Oct.  28,  550 
Naranjo,  Stela  7  (with  10  Ahau,  Aug.    4);  Naranjo,  Stela  10. 


9-14-15-  0-0,    11  Ahau    18  Zac,      Nov.  17,  466    Venus  date 
Copan,  Stela  4;  Temple  11,  doorway   (with  Sept.  2,  etc.);  Hieroglyphic  Stairway; 
9-19-  0-  3-0,  4  Ahan  18  Zac,  Oct.  28,  550 
Naranjo,  Stela  18,  L  S.  (Venus  title);  Piedras  Negras,  Stela  23. 
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Anniversaries  of  the  Mundane  Era,  namely  October  14  and  8  Cumhu 
are  recorded  in  coincidence  with  eclipses  and  in  combination  with  sol- 
stices, etc.  They  are  pretty  clearly  intended  in  dates  at  Chichen  Itza  and 
Uxmal. 

Complexes.  Into  groups  of  a  few  dates,  explained  for  them  by 
hieroglyphs,  the  Mayas  compressed  the  gist  of  calculations  by  a  kind  of 
epigraphic  mathematics.  They  dealt  mostly  with  astronomical  controls 
over  human  destiny,  as  they  thought.  Eclipses  and  heliacal  risings  only 
received  inscriptional  treatment  when  occurring  in  strategic  relationships 
with  other  matters,  such  as  round  numbers,  solsticial  and  equinoctial 
points  of  the  year,  the  anniversaries  of  eras,  etc.  For  other  times  the 
cyclic  dates  of  Venus  and  the  moon  may  have  had  greater  significance 
than  real  dates. 

Six  dates  on  Stela  C  at  Copan  furnish  an  heliacal  rising  on  a  round 
number,  a  visible  eclipse  of  the  sun  on  the  anniversary  of  the  Mundane 
Era,  a  coml)ination  of  18  Kayab  and  April  12,  both  sacred  dates  of  Venus, 
located  in  the  distant  past,  and  a  skilful  use  of  the  Metonic  cycle  between 
other  dates.  Temple  11  at  Copan,  which  has  Stela  N  and  the  Reviewing 
Stand  as  part  of  its  structural  complex,  lioasts  in  all  only  nine  dates. 
These  strike  an  heliacal  rising  of  Venus  on  another  round  number  than 
that  of  Stela  C,  September  2  of  the  base  line,  8  Cumhu  of  the  Mundane 
Era,  both  August  6  and  18  Zac  of  the  Historical  Era,  the  winter  solstice 
on  a  round  number  in  the  past,  while  other  significant  dates  are  missed 
by  only  a  day  or  two.  More  than  twenty  other  monuments  of  the  Mayas 
show  similar  combinations  of  three  or  more  astronomical  elements. 

Conclusion.  In  closing  I  wish  to  summarize  the  arguments  w^hich 
support  Correlation  A  as  the  correct  key  to  Maya  chronology.  Under 
this  correlation  the  Venus  and  Lunar  Calendars  of  the  Dresden  Codex 
are  revealed  as  marvelous  machines  for  the  handling  of  phenomena  over 
vast  stretches  of  time.  Places  are  found  where  recorded  patterns  of  these 
calendars  function  exactly  but  without  disturbing  the  cyclic  features  of 
the  basic  uncorrected  calendars.  Dates  in  connection  with  these  famous 
tables  which  have  long  been  stumbling  blocks,  are  shown  to  have  cyclic 
significances.  This  is  especially  notable  in  the  case  of  cyclic  eclipse 
positions  at  9-16-  4-10-  8,  12  Lamat  1  Muan,  etc.,  as  explained  by  Luden- 
dorff.  This  astronomer  also  eliminates  the  Supplementary  Series  as  an 
obstacle  to  Correlation  A  and  converts  it  into  a  confirmation. 

Consequently  we  now  conclude  that  while  the  formal  day  count  of 
the  Mayas  began  on  August  6,  613  B.C.,  they  did  have  a  record  of  inter- 
vals between  eclipses  extending  back  at  least  as  early  as  752  B.C.  Analysis 
of  between  eight  and  nine  hundred  dates  on  the  monuments  of  the  First 
Empire,  discloses  about  fifty  references  to  true  places  of  Venus,  besides 
a  very  large  number  of  cyclic  places,  aliout  fifty  dates  on  the  solstices 
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and  equinoxes,  about  forty  direct  or  anniversary  statements  of  the  His- 
torical Era,  about  thirty  direct  or  anniversary  statements  of  the  Alundane 
Era;  23  dates  on  the  three  vernal  stations  of  the  Farmer's  Year  and  55 
dates  on  the  three  autumnal  stations.  As  regards  eclipses,  a  considerable 
number  of  dates,  over  twenty  at  least,  strike  eclipse  syzygies.  These 
include  five  visible  eclipses  of  the  moon  and  one,  perhaps  more,  of  the 
sun.  Also  there  are  ten  or  more  cases  where  an  eclipse  comes  four  days 
after  the  record  showing  that  the  cyclic  moon  was  put  down  in  place  of 
the  real  one. 

The  Maya  record  of  inscriptions  is  therefore  highly  astronomical. 
So  much  appears  from  our  present  knowledge,  even  though  Jupiter, 
Saturn,  Mars  and  Mercury  are  unexplained  possibilities.  But  we  need 
not  assume  that  all  the  inscribed  dates  have  an  astronomical  meaning. 
Some  events  of  a  political  nature  may  also  have  been  deemed  worthy  of 
record. 
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